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All shafts of this two-speed double-reduction axle 
manufactured by The Timken-Detroit Axle Company 
are mounted on Timken Bearings. The design and the 
performance of the unit prove our contention that a 
compact power transmission package with tremendous 
range of gear ratios goes hand in hand with the most 
compact package of anti-friction bearing loadability— 
the Timken Tapered Roller Bearing. 


The preservation of shaft alignment is very largely 
dependent on bearings. The ability of Timken Bearings 
| | in this respect cannot be beaten. Couple this fact with 
another; as you increase your gear train, shaft alignment 


3 | | becomes increasingly important; and you will understand 
bs TIM KEN why an overwhelming majority of leading manufacturers 
4 \ » of wide ratio axles use Timken Bearings wherever pos- 

TAPERED ROIIER BEARINGS sible. Incorporate them in your specifications. 
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Double end Bore-Matics are built 


in three 

or different sizes — Styles No. 45B, No. 46B 

and No. 49B — which enables selection of the 

Tu e Ws right machine for every double end boring 


job. Illustrated above is a double end No. 49 
Bore-Matic which bores and counter-bores 
both piston pin holes with front opposed heads 
and grooves pin holes with heads at rear. 


TWICE as much precision work per cycle . . . that’s exactly what can be accom- 
plished on Heald Double End Bore-Matics . . . because these machines are arranged 

to perform borizing operations AT TWO ENDS by means of opposed boring heads 
and table traverse in both directions. Briefly here’s what you can do on Double 
End Bore-Matics . . . borize multiple parts in a single cycle . . . semi-finish and 
finish borize one or more parts in the same setting . . . borize surfaces dead in 
line in opposite ends of one or several parts . . . perform a series of progressive 
operations on the same part or several parts. Heald Bore-Matics are available, too, 
as single end machines for borizing from one end only. Altogether there are ten 
different styles of Heald Bore-Matics in both single end and double end types to 
exactly meet your requirements in precision finishing. Write, phone or wire us 
for complete details, today. 


BORIZE FOR PRECISION 


THE HEALD MACHINE CO. worcester, mass. u. s. A. 
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Spring material must be as near perfect as possible. 
That’s why Muehlhausen engineers use the Metallo- 
graph, illustrated above—to detect minute flaws. 

9) Wire used in the Muehlhausen plant must undergo 


this test. A section of wire is mounted in a plastic mold 
and then polished. This specimen mount is placed in 


TIMES TO PREVENT the Metallograph and photographed under high mag- 


nification. The developed print reveals the slightest 
interior fissure or surface crack. 


This is only one of many tests customarily made by 
SPRING FAILURE Muehlhausen engineers to insure quality in the art of 
° spring making. Check with Muehlhausen on the design 


of any type spring — compression, extension, torsion 
or flat — hot or cold formed. 


MUEHLHAUSEN SPRING CORPORATION 
650 Michigan Avenue, Logansport, Indiana 
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Changing Over to Tanks 


HAT the automotive industry is rapidly convert- 

ing its facilities to armament production is indi- 

cated by the fact that the first pilot model of 
the M-4 all-welded medium tank came off the assembly 
line of the Fisher Body Division at Flint just 47 days 
after the project was first begun. Machinery was 
cleared from a section of the factory, largest automo- 
bile body plant in the world, late in January as pro- 
duction of passenger cars was drawing to a close. 
Sixteen days later when passenger car building ceased, 
the entire plant was cleared for tank manufacture. 

The M-3 medium tank as built by Chrysler Corp. is 
of riveted construction and mounts the 75-mm. cannon 
on the right side with limited traverse. The 30-ton 
M-4, two tons heavier than its predecessor, substitutes 
welds for rivets and mounts the 75-mm. gun in the 
revolving turret, which permits it to shoot in any 
direction. Lacking complete plans for all-welded con- 
struction, Fisher Body engineers had to redesign the 
hull and build most of the jigs and fixtures in Fisher 
tool shops. Many vertical boring mills were built for 
the tank job. 

Positioners, or turnover fixtures, have been built to 
hold parts in position while they are being welded, 
permitting the parts to be revolved in a complete circle 
or elevated and lowered lengthwise. Welding thus can 
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be done in a downward position, making for faster and 
better welds. The fixture for the final hull assembly 
weighs 30 tons and grasps the entire tank hull, per- 
mitting it to be revolved sidewise or lengthwise. 

Forming of armor plate by utilizing 80-ton auto- 
motive presses formerly used to shape floor pans also 
is being achieved in two places for the tank hull, with 
a saving of 64 in. of welding. A method of making 
weldments in several places, with a material saving in 
armor castings, also has been developed. 

The first Fisher-bui!t tank already has undergone 
extensive tests and its performance is reported as fully 
satisfactory. Final assembly will be moved to the new 
plant under construction at Grand Blane, Mich., when 
it is completed in June. Final body assembly lines 
were moved out at Flint to make way for ring gear 
manufacturers. 

The Fisher M-4 will be powered by a GM twin 
diesel engine developing 450 hp. in its 12 cylinders. 
These engines are produced by the Detroit Diesel En- 
gine Division. Although much heavier than the Wright 
450-hp. radial engine used to power the Chrysler M-3, 
the twin diesel has the advantage of a much greater 


Thirty-ton all-welded M-4 tanks 
turned out by Fisher Body on an 
assembly line basis. 





cruising radius and more than 15 times 
the engine life between overhauls. High 
torque at low speed is especially advan- 
tageous in the engine that drives a 
medium tank. 

Ford, which also is getting into pro- 
duction on the M-4 tank, plans to use a 
V-8 version of the Ford 12-cylinder 
liquid-cooled aircraft engine to power the 
30-ton juggernauts. This engine is ex- 
pected to develop more than 500-hp. It 
will be built on the Lincoln-Zephyr auto- 
mobile engine line, which is being con- 
verted for tank engine production. The 
Ford liquid-cooled aircraft engine is an 
adaptation of the Lincoln-Zephyr power- 
plant. 

Chrysler, which will change over from 
the M-3 to the M-4 model of the medium 
tank some time in the next few months, 
has been experimenting with a hookup of 
five automotive engines to furnish the 
power. The five 125-hp. engines are 
grouped around a central crankshaft. 
Radial engines probably will be aban- 
doned for medium tank propuision as 
soon as there is sufficient productive ca- 
pacity of more practical engines. The radial engines 
have a life in tank use between overhauls of only 
one-fourth that of comparable Diesel engines and the 
radial type use high octane gasoline which is urgently 
needed by the Air Corps. 

The first light tank has been built by Cadillac less 
than three months after the order was received. This 
is powered by several Cadillac automotive engines and 
has adapted the Hydra-Matic drive for tank use. Its 
weight is estimated at 14 tons. 

One of the biggest suppliers of the automotive in- 
dustry’s tank production program will be the Standard 


Comparison of Machine Requirements for Allison 
and Cadillac Engine Parts 


Crank- Connect- 
shaft Camshaft ing Rod 


New machines required for Allison 89 56 124 
parts 
Machines required to produce cor- 38 18 


responding Cadillac part 





GM twin Diesel 2-225 hp. six-cylinder engines used to power 
the M-4 tanks built by Fisher Body 


Steel Spring Co., of Coraopolis, Pa., which heads a 
group of more than a dozen spring and bumper com- 
panies that formerly manufactured automobile equip- 
ment. Standard Steel Spring already has orders for 
more than $306,000,000 worth of armor plate and it 
will undertake the responsibility on subcontracts to 
produce all the armor plate needed for the M-4 and 
T-7 tanks. The company will start turning out armor 
plate this spring and by late June it will reach its 
peace-time peak, which was $600,000 worth of springs 
and bumpers in a single month. It expects to double 
its armor plate output by Nov. 1. In converting 
from automotive 
practices, Stand- 
ard Steel Spring 
found that the 
Ordnance Depart- 


ment required 

Super- 
Wrist Charger planed and ma- 
Pin Vane Total chined edges for 
close tolerances. 
14 35 318 Lacking this 


equipment, _per- 


ponding granted to grind 
Cadillac the edges instead 

part ‘ . 
is _ of planing them 
Machines obtained from General 14 10 11 6 5 46 and to weld the 
Motors or Cadillac for Allison parts pieces together 
Additional machines usable on A!liscn 18 8 18 3 47 on the tank. This 
if Cadillac production had been 5 limited not only did the 
CaNPES Comnatety chien job quicker, but 
only made the tank 
Dollar value of stronger. Flame 


a Total Allison machines $829,791 $274,C20 $852,318 $76,403 $204,870 $2,187,402 cutting equip- 


ment, radial drill 
b. Total Cadillac machines (Turn te ge 
for corresponding parts $213,388 $72,596 $133,907 $30,913 $459 ,814 urn tO pag 
34, please) 
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Education of Fliers 


One of the most radical changes 
which has come to the Army set up is 
the change for educational require- 
ments for flying cadets. During the last 
war all candidates were required to 
have a college degree or its equivalent 
and they were severe on the latter. 
Later it was changed to two years of 
college. Today no formal education is 
required. This means that the pilots 
will have less work to do which re- 
quires mathematics than formerly. In 
some of the foreign armies the pilot 
was an enlisted man with no particular 
education while the commander of the 
plane, in the larger types where navi- 
gation is necessary, was a commis- 
sioned officer with a certain minimum 
education. 


Ridiculous § jaeeds 


From time to time we see newspaper 
accounts of speeds, particularly in dive 
bombing, which are utterly ridiculous. 
As soon as an airfoil reaches the speed 
of sound the air no longer flows 
smoothly around it, but starts going off 
in sound waves which upset the airflow 
and promote excessive resistance as 
well as instability. 


2. rankshafts 


The 14-cylinder Wright Cyclone 
crankshaft has 607 distinct machining 
and inspection operations. 


Lig Bombers 


One of the things which makes air 
warfare complicated is the rapidity 
with which its tactics change and ren- 
der obsolete something upon which 
months of tooling and millions of dol- 
lars have been spent just as it gets 
going. A long time and money consum- 
ing search is necessary for something 
better. 

Now many authorities claim that 
high altitude bombing is rather passé 
and that the United Nations are begin- 
ning to realize that dive bombing is 
the only practical method. I have just 
been listening to a broadcast from 
London which promises the British 
people that their demand that the dive 
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bomber be substituted for the heavy 
long-distance bomber will be met. 

Few heavily-armored ships have been 
sunk by bombs dropped from great al- 
titudes, even in places bombed day in 
and day out like Brest, but many heavy 
ships have been sunk by dive bombers 
flying right down on the ship and send- 
ing bombs into vital areas, including 
the enormous stacks fitted to very big 
ships. While this may seem a desper- 
ate method costly in machines and men, 
it is; in the long run, less costly in both 
than the very large planes. 


fix 2. argo 


One of the lessons of the war is that 
considerable cargo can be sent by air 
and still pay the sender to do it. Ford 
is the pioneer in this field, having used 
planes for some years to carry rush 
shipments of parts, but post-war busi- 
ness will certainly use “Air Express” to 
the same extent as it now uses “Air 
Mail” to expedite delivery. 


Rroaching Gun Rarrels 


The floor to floor time for broaching 
37 mm. gun barrels is about 20 min. 
and 100 barrels can be broached per 
grind of the tools. What a difference 
from the old methods. In fact the tak- 
ing over of the manufacture of the 
rapid fire 37 mm. gun by motor car 
manufacturers has produced some re- 
markable results. Instead of the old 
forged and pierced barrels the new 
guns have centrifugally cast barrels 
broach finished which last longer and 
cost but a fraction of the older type 
and the redesign of the gun permits it 
to be assembled in 3% hr. against 15 
hr. for the original design. This is what 
I meant in last month’s Airbriefs by 
changing complicated designs for pro- 
duction. 


Low-Powered Planes 


Most foreign light planes are built 
to use engines of far lower power than 
we associate with aviation. It will 
probably be pointed out by some that 
they do the same thing with motor cars 
and that few Americans would be sat- 
isfied with the performance and com- 
fort of the average small European 


motor car. This may be true, but we 
must also consider that our incomes 
are liable to be drastically cut by taxa- 
tion for some years after the war is 
finished and that, while you can loaf 
along in a high-powered car and use 
little gas you have to keep going in a 
plane or come down. One must realize 
also that the speed of the light plane 
must be high enough to permit it to be 
used on long flights to make better 
over-all speed over 100-mile runs than 
the car which can average 50 m.p.h. 
and faster. 

The present day 75-120 hp. plane will 
cost more to operate than. enough 
young men can afford to keep a big 
industry going in mass. production. 
Someone must make the same revolu- 
tion in airplane design as the motor 
car manufacturers made in the ’twen- 
ties when they brought out cars making _ 
better average performance than the 
older types and which used about half 
as much gas doing it. 


limps 

Our Navy has very wisely kept up 
the use of lighter-than-air aircraft and 
is now using a number of blimps in 
submarine spotting. The wave of feel- 
ing following the Zeppelin disasters 
swung the pendulum too far away from 
the gas bag and the Navy and its little 
group of far-sighted officers who in- 
sisted that some lighter than air be 
retained is to be complimented. 


Weight 


A few days ago a man told me that 
the modern fighting planes looked 
small and light. He didn’t realize that 
the “little” Brewster fighter weighs 
just about as much as that “big” Ford 
Transport which graced the Pennsyl- 
vania Station in New York City for 
years, both loaded, of course. 


High Octane Gas 


Your post-war car is going to be a 
more pleasant and economical vehicle 
than the present job as you are going to 
have scads of 100 octane gas for its op- 
eration. The Standard Oil Co. of In- 
diana has recently developed a new 
process which yields 50 per cent more 
100 octane fuel from a given amount of 
synthetics than the present methods. 


Tear Drop Tanks 


The Japanese in their quest for long 
distance planes started something. 
They fitted auxiliary tanks on the out- 
side of the plane, thus providing the 
needed extra gas capacity going to the 
target when the loss of top speed is less 
important. Dropping them before ar- 
riving, they still have enough fuel in 
their normal tanks for their return and 
no external resistance producing ele- 
ments. We are not.slow to follow and 
we may soon see many of our planes 
fitted with these auxiliary tanks. 
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e Short Stirling— 


RAF men, testing the retractable under- 
carriage, are dwarfed by the massive 
structure which folds almost completely 
out of sight into the wing. The oleos, 
one of uhich is shown in the foreground. 
have a maximum movement of 12 in. 











Lined up for the installation of the four-gun 

rear turret, these Stirlings are nearing comple- 

tion in a factory employing a high percentage 
of women. 















April 15, 1942 





British Combine photographs 





Heralded as the 
tional bomber, the Short Stirling I is 
driven by four 1600-hp Bristol Hercules 
engines. Its top speed is approximately 
280 mph. Flying at a cruising speed of 
200 mph. its range is about 2000 miles. 


largest opera- 


HE Stirling bomber, designed by 

Short Bros., Ltd., builders of the 

famous Sunderland flying boats, 
has been used in the past vear by the 
RAF in many operational flights over 
continental Europe. First flown in 1939, 
this massive bomber is the outgrowth of 
a design set forth in 1936 by the British 
Air Ministry in specification B. 12 36. 
Production of this model, which first en- 
tered the service in August, 1940, is 
progressing satisfactorily. 

Because the Air Ministry specifications 
called for a very high wing loading and 
for engines mounted rather far out on 
the wings, the British, in order to test 
the new design, built a two-seat, half- 
scale, wooden model powered by four 
Pobjoy 115-hp. Niagara IV motors which 
gave it a top speed of 180 m.p.h. A loaded 
weight of 5700 lb. produced a wing load- 


England’s Largest Bomber 


ing of 18 lb. per sq. ft. This model, com- 
pletely fitted with turrets and bomb 
doors, proved highly successful; in fact, 
it is still flying. 

When the Stirling was first conceived, 
both the French and Russian air forces 
possessed large four-engine bombers. 
These planes, however, were slow, hard 
to maneuver, and altogether unsuited for 
use under existing conditions. On the 
other hand, the U. S. Flying Fortresses, 
which were just being put into produc- 
tion, combined excellent maneuverability 
and a much higher speed. But the British 
were aiming at a gross weight almost 
twice that of the Fortress. Consequently, 
the development of the Stirling had to be 
based, largely, on data derived from the- 
oretical deductions and the operation of 
experimental models—certainly not on 
the design of planes in use. 


Detail drawing on next page. Description continued on page 24 








Specifications of 
Short Stirling I 


Motors—Four 1600-hp Bristol Hercules XI 

Type—Single sleeve valve 

Crew—Seven 

Armament—One forward two-gun turret; one 
two-gun turret amidships; one four-gun 
stinger in the tail 

Dimensions—Height 22 ft 9 in.; length 87 ft 
3 in.; wing span 99 ft 1 in. 

Weights—Empty 46,000 Ib; loaded 70,000 Ib 

Performance—Maximum speed 280 mph at 

14,000 ft; range 2050 miles at 200 mph 

Wing loading—48 lb per sq ft approx. 











The Short Stirling (Four 1600 hp. Bristol 


A.—Gunner’s seat and can- H.—Navigator’s chart table 
vas screen J.—Warm air conduit 
B.—Parachute stowage K.—Gallay steam-air heater 


C.—Emergency hatch L.—Air inlet to Gallay heater 

D.—Recognition lights M.—Oil cooler inlets 

E.—Stairway N.—Steam circuit (exhaust 

F.—Dual controls to Gallay heater) 

G.—Oxygen stowage P.—Radio operator’s com- 
partment 
















Q.—Fresh water tank 
R.—Water bottles 
S.—Astro hatch 
< SY | es ta T.—D. F. loop 
aS Es a U.—Oxygen bottles 
Ya - see FUEL TANKS be scant “-—. tank (for 
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“Never before has so much detail been incorporated 
in a single drawing, and readers who are familiar 
with Mr. Clark’s work will doubtless regard this 
as his supreme achievement,” says the Aeroplane 
(England) who has permitted AUTOMOTIVE and 
AVIATION INDUSTRIES to reprint this and the struc- 
tural details on the next page. 
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W.—Fuel equalizer valve f.—Built-in mass balance 
X.—Electric motor flap drive g.—Sliding door (bulkhead 
Y.—Worm for raising and for conserving warm cabin 
lowering undercarriage air) 
Z.—Trunnion support for h.—Engineer’s compartment. 
worm (Y) (Also in front of spar.) 
a.—Two seats on ladder lead- Note wing reinforcing. ane 
: eo midships turret a Ne 
.—F lares af 
d.—Elsan lavatory ae 


e.—Tail wheel retracting 
gear (electric and hand) 


_--—_ @umN DEFLECTING 


a BLISTERS ‘@ 
“MERGENCY EXIT X 


& LADDER. ny, —~\) 
CT i> 


7” FUSELAGE 
JOINT 


k.—Armored bulkhead 
(pilot’s compartment) 

m.—Bunk 

n.—Trailing aerial fairlead 

p.—Bomb doors and operat- 
ing mechanism 

q.—Mudguard 

r.—Undercarriage doors 


FLAP ROLLS OUT ON t.—Undercarriage tie beam 
> FIED TO WING and operating rods for 
=> doors 


w.—Beam built into wing to 
carry motor 

y-—Doors and racks of wing 
bomb cells 

z.—Fuel tank locating spig- 
ots 

AA.—Fuel tank in leading 
edge 

BB.—Spigot off wing spar 
(motor top support) 
aaa Na g EE.—Nacelle armor in front 

ole SQ" \ ei ; , of oil tank 
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In the construction of the Stirling’s mono- 

coque fuselage, varying thicknesses of sheet 

aluminum alloy are riveted to the all-metal 
. framework. 


Fully loaded the Stirling weighs approximately 
70,000 lb. Its main dimensions are: Height— 
22 ft. 9 in.; length—87 ft. 3 in.; wing span— 
99 ft. 1 in. Four 1600-hp. Bristol Hercules XI 
single-sleeve-valve engines driving three-blade de 
Havilland full-feathering propellers provide a top 
speed of 280 m.p.h. at 14,000 ft. Provisions have 
also been made for the installation of Wright 
Cyclones developing 1600-hp. at 2400 r.p.m. 
Under normal conditions the Stirling, flying at 
a speed of 200 m.p.h., has a range of 2050 miles. 


Ff BEM W (BUILT INTO — Courtesy of The Aeroplane (Eng'tand) 
y WING) TAKES MOTOR 
PULL 
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wc Doors r< 


(Top to bottom)—Three stages in 
the retraction of the undercarriage. 


The guide rails of the Gouge flaps. 





The operation of the 
undercarriage doors. 


The flap-operating mechanism. 
/ 
( MUDGUARD 
4 
reer RE omen 





The 


flaps are shown in the extended position. 





lor its size the plane is 
quite easily handled; it 
is said to perform well 
in weather which would 
ground a smaller plane. 
The Stirling’s mono- 
coque flush-riveted fuse- 
lage, constructed in four 
main sections, is all- 
metal - covered. The 
metal-covered wings, 
built around tapered T- 
section extruded booms, 
are also flush - riveted. 
Within them are located 
the cylindrical leakproof 
fuel tanks. Fabric is 
used to cover only the 
ailerons, rudder, and ele- 
vators. Because of the 
high wing loading, the 
electrically operated 
Gouge flaps, employed to 
cut down landing speed, 
cover a large area. They 
are mounted on curved 
arms projecting from 
the wing into the flaps. 
The inboard motors 
are mounted by four- 
point attachments fixed 
at the bottom to massive 
U-shaped built-up mem- 
bers which extend aft on 
each side of the under- 
carriage apertures. At 
the top, they are fast- 
ened directly by two 
steel fittings to the main 
spar. Outboard motor 
mountings follow a more 
conventional design. 
Plastic fairings complete 
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(Above) Before taking off on their first 
bombing flight in a Stirling, RAF men are 
given thorough instruction in the operation 
of each unit. Here they are inspecting flare 
shoots placed aft of the center turret. 


(Right) Almost ready for delivery, this Stir- 
ling is being given a final inspection. The 
workmen are testing and adjusting the con- 
trols of the 1600-hp. Bristol Hercules XI 


single-sleeve-valve engine. 


the contour of the nacelles which extend 
toward the trailing edge partly over the 
flaps. 

Both the landing wheels and the two 
tail wheels are retracted by electrically 
operated mechanisms. The landing wheels, 
carrying 70.8-in. by 28-in. Dunlop tires, 
are supported by an exceptionally long oleo leg ma- 
chined from a drop forging. The unusual height of 
the landing is easily explained: Since, in order to 
attain the highest possible top speed, the wings are 
set at only a small angle with the center line of the 
fuselage, the height of the landing gear is depended 
upon to give the wings a sufficient ground angle for 
a short take-off. 

The bomb compartments are by no means to be 
overlooked in the description of the Stirling’s con- 
struction. Three main bomb bays, 42 ft. 7 in. long, 
are built into the bottom of the fuselage. On each side 
a group of three smaller cells is located between the 
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fuselage and the inboard motor. Total bomb load 
varies between 6000 and 8000 lb., depending upon sev- 
eral factors, the most important of which is the dis- 
tance to be covered in a bombing mission. 

Defensive power is supplied by three hydraulically 
operated gun turrets, consisting of a two-gun nose 
turret, a two-gun unit placed amidships, and a four- 
gun stinger located in the tail. A novel feature of 
the rear turret installation is the servo feed unit 
supplying the turret from the ammunition magazine 
placed near the center of the plane. In combat this 
mechanism is invaluable, since a steady flow of am- 
munition can be supplied to the rear gunner. 

Armor plate is used extensively for the protection 
of the members of the seven-man crew. The leading 


edges of the mainplanes are also covered with armor 
plate. For further protection of the crew, two auto- 
matically inflated dinghies are included as standard 
equipment. Means for heating crew quarters during 
high-altitude flying are provided either by a Gallay 
steam heater connected to the exhaust on an inboard 
motor, or by direct air heating from the exhaust itself. 
Oxygen equipment is carried at all times. 

In addition to the plastic fairings used to complete 
the rear of the nacelles, plastics are employed in two 
other points in the plane. In one case, the propeller 
de-icing fluid is contained in a plastic tank; in the 
other, plastic sheeting is used to cover part of the 
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This front view of a nacelle be- 

fore the installation of the en- 

gine shows the four engine-sus- 

pension points. The fixture at 

the left front is removed before 
the engine is fitted. 


























Flanged U-sections, supple- 
mented by other shapes, are 
employed in the fabrication 
of the fuselage framework. 














The mammoth proportions of 
the Stirling can be estimated 
from a comparison between the 
workers and the wing section. 
Notice the cylindrical members 
used in the construction of the 
main spar. The heavy stringers 
across the bottom of the wing 
form part of the inboard engine 
support. 


Girl riveters are shown assem- 

bling the fuselage bomb floor 

which runs over half the length 

of the plane. Notice the three 

bomb channels which can easily 

accommodate a 3-ton bomb 
load. 
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servo-feed ammunition unit. 

A strikingly large number of women are employed 
in the manufacture of the Stirling. In fact, they form 
a large percentage of the working force in operations 
to which they are suited. Parts built in the so-called 


heavy 





Ring Manual 


First edition of a handsome, spirally 
bound handbook on piston rings has 
been issued by the Muskegon Piston 
Ring Co. One section of the book is de- 
voted to a pictorial view of the foun- 
dry and machining facilities. Its 
major contents, however, have to do 
with engineering data including valu- 
able information on the following 
topics—ring cross-section, side clear- 
ance, unit pressures, etec.; SAE data on 
wall thickness, groove depaths, etc.; 
engineering tables; significant testing 
data. Here is a handbook that should 
be of real value to engine designers, 
research men, metallurgists, and others. 
Ask us for your copy of the MPR Pis- 
ton Ring Manual. 


On Cooling 


A man associated with the develop- 
ment of household refrigeration came 
to us with an idea that may be of in- 
terest to many manufacturing plants. 
He recommends refrigeration systems 
for holding cutting fluids to a constant 
temperature so as to avoid discrep- 
ancies in dimensional tolerances on fine- 
ly finished parts. He recommends a 
similar procedure with respect to the 
systems of quenching tanks in heat 
treating departments. These sugges- 
tions appear to have some real merit 
and we offer them for what they may 
be worth to you. 
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‘shadow” factories, located in various parts of En- 
gland, are shipped to key 
points where the bomber is 
assembled, fitted, and tested. 

Theorists 
bank the comparatively slow, 
bomber 
faster, lighter ones 


are prone to weather. Even 


against the 


in an duration. 
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Cooperation 
One group of automotive parts 
makers whose techniques have been 


more or less cloaked in secrecy hereto- 
fore have pooled all of their resources 
in the interest of winning the war. 
From now on, the suppliers in this field 
will exchange ideas on design, on ma- 
terials, on production methods, and on 
new developments. That is the kind of 
action that will win the war. 


For Victory 


A handsome brochure illustrating 
“Ex-Cell-O working for Victory” gives 
some interesting pictorial slants on Ex- 
Cell-O products. It touches on special 
shell turning lathes and rifle drilling 
machines; on diesel fuel injection 
equipment; on precision boring; on pre- 
cision thread grinding; on the aircraft 
products division. In short it is a per- 
spective of the contribution to the war 
effort of one of the most energetic or- 
ganizations in the machine tool indus- 
try. 


On Blackouts 


Truscon Laboratories in its monthly 
news bulletin—Building Maintenance— 
has some interesting comments on 
black-out problems pertaining to glass 
areas. This is of particular significance 
in the case of most old plants and cer- 
tainly in many of the new buildings. 
They have just developed a new paint 
material called V-D Glaze. When glass 
is coated with this material, it loses its 
light reflecting properties and prevents 
tell-tale reflections from any part of 
the black-out building. This coating is 
recommended wherever the removable 
shields are used for the protection of 
glass. 7 


Victory Notes 


Here and there are dramatic ex- 
amples of what it takes to prosecute the 
war program. We had occasion re- 


attempt through academic considerations to prove the 
superiority of one or the other; both schools of thought 
are well represented. In truth, there are many argu- 
ments in favor of the smaller bombers. 
versely, operational experience speaks highly in favor 
of the Stirling type. Such a plane, supplied with ample 
defensive power, can carry heavier, more destructive 
bombs a greater distance; furthermore, it is able 
better to withstand the buffeting encountered in bad 


But, con- 


though other factors must be con- 


sidered, it seems definitely improbable that the British 
will abandon this design within the bounds of the 
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cently to spend an evening with the 
manager of a large plant doing work 
for the Navy. The plant is running 24 
hours a day, seven days a week. And 
this manager is spending his days and 
nights in the plant not only to see that 
the job is done but to show his night 
crew that he is with them. Incidentally, 
this man has found the way to get work 
done on the night shift. For one thing 
the management has pulled the strings 
to make sure that night workers get 
the same transportation facilities as do 
the day workers. They have also made 
sure that the night shift gets the same 
service as to hospital facilities, cafe- 
teria facilities, and supervision. All of 
these arrangements have added up to 
create the same conditions by night as 
by day, thereby promoting a corre- 
spondingly better cooperative spirit. 
Another plant, formerly making busi- 
ness machines, has been clearing one 
department after another for the man- 
ufacture of precision assemblies for the 
Army and Navy. No orders have been 
delayed for lack of buildings or equip- 
ment. As to equipment, they have im- 
pressed into service some milling ma- 
chines and lathes that are about 40 
years old. The milling machines were 
converted by adding welded steel over- 
arms to support the end of the arbor 
and with a center bearing in addition. 
These millers are carving heavy alloy 
forgings faster than they milled carbon 
steel 40 years ago. All of the old equip- 
ment has been individually motorized. 
This is one of the finest examples of 
quick conversion to be found anywhere. 


On Conservation 


In the interest of conserving critical 
materials, the Army has been experi- 
menting with steel instead of brass for 
cartridge cases. We understand that 
some producers are working on experi- 
mental orders for steel cartridge cases 
in sizes ranging from 20 mm. to 105 
mm.—J. G. 
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Single-Stage Supercharged Engines— 


RE power-correction formulas for naturally-aspi- 
rated aircraft engines applicable to super- 
charged engines? In an exhaustive investiga- 

of this problem, Donald S. Hersey, Pratt & 

Whitney engineer, concludes that the commonly-used 

full throttle correction formula (Ref. 1), 


Des T°: 
ie a. 
yhp [ re Xx \ T.. | 


gives inaccurate results of as much as 10 per cent 
error when used with single-stage supercharged en- 
gine data for correcting the measured output to stand- 
ard conditions. To replace it he proposes another for- 


tion 


bhps 





with a single-stage, two-speed supercharger was used 
in two special test setups, consisting of a complete cali- 
bration on an electric cradle dynamometer stand and 
flight testing with it installed in a Vultee AB-2 air- 
plane. On the dynamometer, numerous “altitude” cali- 
brations were made for varying conditions of exhaust 
back pressure, mixture ratio, cylinder cooling, carbu- 
retor entrance pressure, impeller gear ratio and engine 
speed. Flights tests were made at various altitudes up 
to 18,000 ft. The test setup on the airplane is illus- 
trated here. 
In evolving the full throttle power-correction for- 
mula for single-stage supercharged engines, which was 
reported by Mr. Hersey at the 1942 annual 
meeting of the Institute of Aeronautical 
Sciences, he begins his analysis with the en- 
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Pratt & Whitney flight test setup for checking the factors of power- 


correction formulas for single-stage supercharged engines. 


mula, which has been developed to take into account 
the various factors of test-stand and flight conditions, 
including the effects of atmospheric changes on engine 
speed, friction horsepower, and the performance of the 
various induction-system units. A thorough experi- 
mental check to substantiate the worth of this new 
formula showed that its correction error is about 1% 
per cent. 

A part-throttle correction formula was developed in 
connection with this analysis, but the experimental 
checks of it indicated its accuracy to be inferior to 
that of the empirical part-throttle correction formula 
(Ref. 1), 


T 
ci 


bhp; \ 
Tes 


In making the experimental checks of the formulas, | 
a Pratt & Whitney R-1830 aircraft engine equipped 


bhps 


Ref. 1—NACA Report No. 190, “Correcting Horsepower 
Measurements to a Standard Temperature,’ by Stanwood W. 
Sparrow. NACA Report No. 295, “The Variation of Engine 
Power with Altitude Determined from Measurements in Flight 
with a Hub Dynamometer,” by W. D. Gove. 
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In this relation the indicated specific air 
consumption is a constant which depends | 
on the mixture-ratio, spark-advance setting 
and the combustion efficiency of the fuel 
mixture. As spark-setting and fuel-heating 
values are normally constant, it is primarily 
a function of the fuel-air-mixture ratio of 
the intake charge, although this function 
may be modified slightly by large changes 
of engine speed. 

The mass flow rate of fluid inducted by the engine 
cylinders is the sum of the flow rates of dry air, fuel, 
and the water-vapor content of the inducted air. This 
may be expressed by the relation: 


W 
|p: + 7 Approx. 


At the entrance of the engine intake manifold, the 
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Fig. 1—Diagram oy 
of typical single- 
stage engine in- Pb 


duction system. 
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Correcting their Output 


to Standard Conditions 


total fluid-induction rate may be expressed by the fol- 
lowing equation: 


Wr. == x —— X m X bu (3) 


Equations (1), (2) and (3) may be combined, and 
the sum of the brake and friction horsepower may be 
substituted for the indicated horsepower, to give the 
equation: 


01736 X DX N X m X ba 


If the subscripts (i) and (s) are now used to denote 
observed and standard conditions of engine operation, 
respectively, the basic relation of standard to observed 
brake output is: 


bhp, = [ bun. + th: | x 
B X tee X bus X is «(1 = (1 —) 
Ns Mrs K Ous X 18aec; W, ) i W. | 
- , . - - —fhp,(5) 
| wx x bui X is x (1 “-) I =) | 
Ni xX Nei X Odi X Waes tT W,). ( as W,J. 


This is the formula on which the subsequently de- 
scribed methods of correcting engine output to stand 
ard conditions are based. It is a general equation 
which is satisfactory for use with any four-stroke, 
Otto-cycle engine. 

In the development of correction formulas the prob- 
lem is to evaluate the different factors of equation (5) 
as functions of the atmospheric pressure, temperature 





bhp = We4r Th — fhp (4 and humidity, so that the effects of atmospheric 
ane [1 v7 | [1 v7, ] changes on engine output may be determined. 
Power-Correction Formula Symbols 
SYMBOL UNITS DESCRIPTION SYMBOL UNITS DESCRIPTION 
Sy Supercharger density parameter, V ft /see Impeller tip velocity. 
V2 2.53 V. ft /sec True airplane velocity. 
[= a | i ft /see Velocity of the inducted air at the 
6088 7, carburetor. 
D cu in. Engine displacement, (swept vy ft /see Velocity of the inducted air at the 
volume ) ram-scoop exit. 
q ft/sec? Acceleration due to gravity W lb/hr Mass flow of dry air inducted by 
i : Subscript to denote ‘observed’ engine 
conditions. WwW lb/hr Flow of fuel to the engine. 
k ; Ratio of specific heat values of air, W, Ib hr Total flow of fluid inducted by 
C ,/C,=1.3947 engine. 
kK a {quivalent orifice constant of car- W Ib hr Mass flow of atmospheric water 
buretor at full-throttle setting. vapor into the engine. 
N rpm Engine crankshaft rotative speed. y Supercharger pressure parameter, 
Pa In.Hg. Absolute pressure in the atmosphere. Pa \ .283 
pi In. Hg. Absolute pressure at the super- [ ( ) e | 
charger entrance. pi 
iD In. Hg. Absolute pressure at the carburetor ¥ Ram scoop pressure parameter, 
entrance. Pr \ 285 
Pe In.H¢g. Absolute pressure at the super- [ ( ) _ | 
charger-discharge annulus. Pa + 
De In. Hg. Absolute exhaust back pressure. bhp hp Engine brake horsepower output 
DP In.Hg. Absolute pressure at the exit of the fhp hp Engine motoring friction horse- 
ram scoop. power. 
R. ft-lb /Ib/deg. F Gas constant for air (53.35). ihp hp Engine indicated horsepower 
R, ft-lb/Ib/deg. F Gas constant for intake charge (bhp + fhp). 
mixture. isac Ib /ihp ‘hr Indicated specific air consumption. 
s Subscript to denote “standard” 6 Ib/eu ft Density of inducted charge at 
, conditions. entrance of main stage impeller. 
7. deg. R Absolute temperature of the atmos- 6 Ib ‘eu ft Density of inducted charge at dis- 
phere. charge annulus of main-stage super- 
T; deg. R Absolute temperature at the super- charger. 
charger entrance. n Supercharger pressure coefficient. 
‘i deg. R Absolute temperature at the car- n Ram scoop pressure coefficient. 
buretor entrance. ” Engine cylinder volumetricefficiency 
l. deg. F Temperature at the carburetor based on the density at the super- 
entrance charger discharge annulus. 
Va deg. R Absolute temperature at the super- Q Symbol representing the ratio 
charger discharge annulus. (64/5) Act + (64/5) Adiab 
i ie deg. R Absolute temperature at the ram- o Supercharger temperature  coeffi- 
scoop exit cient. 
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For a conventional carburetted engine equipped with 
a single-stage supercharger, the engine-air induction 
and exhaust-gas disposal system is similar to that 
shown by Fig. 1. In the airplane installation, a for- 
ward facing intake-air scoop is generally employed to 
provide “ram.” A test-stand installation is more likely 
to provide an air-measuring and pressure-and-tempera- 
ture regulating system than a forward-facing air 
scoop. The basic difference between correction formu- 
las for test-stand and airplane use lies in the fact that 
test-stand power corrections are made on the basis of 
the inducted air conditions at the entrance flange of 
the carburetor, whereas the airplane power corrections 
are made on the basis of the free-air conditions at the 
entrance of the forward-facing scoop. 

At full throttle, the inducted air undergoes numer- 
ous temperature and pressure changes before it 
reaches the entrance of the intake manifold. These 
changes are due to velocity variations in the air stream 
which are brought about by the supercharger and 
ramscoop, as well as by losses due to the carburetor 
chokes and throttles, the duct walls and elbows, and 
by the vaporization of the fuel as it mixes with the 
air stream. Changes in state of the inducted air due 
to these different factors will now be considered. 

Scoop EFFECTS ON THE INDUCTED AIR: The forward- 
facing airplane scoop produces both a pressure and a 
temperature rise which are functions of the scoop effi- 


ciency and the airplane speed according to the relations 
(Ref. 2): 
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Because the scoop efficiency is practically impossible 
to determine, except under actual test conditions, not 
only the relation of p- to pa, but also the ratio T, to Ta 
must be measured during the flight test. Reasonably 
accurate means of estimating the carburetor-entrance 
pressure and temperature for standard conditions of 
the atmosphere are then available. For these estima- 
tions, the scoop efficiency is assumed to remain con- 
stant despite the small variations in atmospheric con- 
ditions and airplane speed accompanying the correc- 
tion process. For the airplane installation of a single- 
stage engine the relations of standard to observed car- 


buretor-entrance pressures and temperatures are as 
follows: 
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To Ta fae 
These ram scoop relations are not used in test-stand 


Ref. 2—‘Fluid Mechanics,’ by Dodge & Thompson, p. 369. 
Ref. 3—NACA Report No. 218, “Standard Atmosphere-Tables 
and Data,’ by Walter S Diehl. 
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power corrections as the standard carburetor-entrance 
pressure and temperature are assumed to be equal to 
the standard free-air pressure and temperature values 
as determined from NACA Report No. 218 (Ref. 3). 

CARBURETOR EFFECTS ON THE INDUCTED AIR: As the 
inducted air passes from the entrance scoop or duct, 
on through the carburetor, there is a pressure loss 
created by the carburetor chokes and throttles. At 
part-throttle setting this loss is of large magnitude 
and, furthermore, is unpredictable. Fortunately cal- 
culations of the pressure drop through the carburetor 
need to be made only at full-throttle setting. A rela- 
tion of the form: 

K-peV*- 


De —- Po = a (10) 


will evaluate this full throttle pressure drop. The 
ratio of standard to observed impeller-entrance pres- 
sure may be expressed in terms relative to conditions 
at the carburetor entrance as follows: 
Pos _ _Pes ¥ 1 — KeV%6/T cs (11) 
Poi > Pet 1 —- KV 7/7 i 
The temperature drop through the carburetor, due 
to fuel vaporization, is found to be dependent mainly 
upon the initial temperature of the entering air and 
the fuel-air ratio, regardless of throttle setting. 
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Experimental data collected from several sources indi- 
cate that the drop in carburetor-air temperature due 
to vaporization, may be calculated with sufficient ac- 
curacy by either of the empirical relations: 


T, = 21.4 VT, (12) 
or 


T, = 0.521 (t. + 873) (13) 
Other data (see Fig. 2) indicate that changes in 
tuel-air-mixture ratio affect these calculated tempera- 
tures to only a minor degree and that further calcula- 
tions involving the fuel-air ratio are unwarranted. 
Hence, the ratio of observed to standard impeller- 
entrance temperature becomes: 

Te te <o (14) 

Dis Dos tes + 873 
SUPERCHARGER EFFECTS ON THE INDUCTED AIR: On 
passing through the supercharger, the inducted mix- 
ture of fuel and air is subjected to an appreciable pres- 
sure, temperature and density rise. When air only is 
the fluid worked upon, the accepted supercharger rela- 
tions which express the pressure and temperature 
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ratios as functions of the impeller tip speed and im- 
peller-entrance temperature are: 


Pa nV? aia 
fetes = | mas — + | (15 
Pp 60887’, 
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Should perfect adiabatic compression be assumed. 

the pressure and temperature coefficients are equal to 

unity, by definition. Therefore, the adiabatic super- 

charger outlet-to-inlet density ratio is found by divi- 
sion of relation (15) by relation (16) as follows: 


( “<) ( Pa x T, ) 
56, J Adiabatic Po T 2 / Adiabatic 


V2 2.63 
= eS 1 ( 7 
60887", ? ] ” 


Let the measured density rise ratio, divided by the 
calculated adiabatic density rise ratio, be a parameter 
represented by 9. 


es . 
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and: 
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Now let (C) represent the parameter 


72 2.53 
mat | 
60887", 
Then the supercharger-discharge density can be ex- 


pressed in terms of the supercharger-entrance pres- 
sure, temperature and density, by the equations: 
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For air, the pressure and temperature coefficients 
and density parameter © are known to vary with the 
impeller load coefficient and may also be found to vary 
with initial temperature, especially at high impeller 
tip-speed values. However, for relatively small atmos- 
pheric pressure and temperature variations the super- 
charger pressure and temperature coefficients and den- 
sity parameter © can normally be assumed to remain 
constant. The ratio of standard to observed super- 
charger-discharge, or blower-rim pressures, tempera- 
tures and densities then may be written: 
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By substitutions and combinations of relations (11), 
(21), (22), and (23), the net theoretical effect of 
small changes in atmospheric conditions on the main 
stage supercharger-discharge density, pressure and 
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temperature, may now be evaluated for the full-throt- 
tle conditions of the single-stage engine. For the test- 
stand-corrections: 
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The pressure and temperature at the forward-facing 
intake-air-scoop exit are evaluated in separate equa- 
tions so that the relations 24 to 26 inclusive, as well 
as the airscoop relations, may be used for other more 
complicated conditions. For the airplane installation, 
the ratios of observed and standard values of the car- 
buretor entrance pressures and temperatures required 
by equations 24 to 26, are given by relations (8) 
and (9). 

INTAKE-MANIFOLD EFFECT ON THE STATE OF THE 
INDUCTED AIR: In the intake manifold, the inducted 
charge may be subjected to still further changes in 
pressure and temperature .A well designed manifold 
will be the cause of only minor pressure losses which, 
ordinarily, can be assumed to be negligible. However, 
due to adverse heat transfer losses, fluid friction 
losses, and residual-gas blow back, an appreciable tem- 
perature rise may be found at the intake port. Fortu- 
nately this temperature rise is generally found to be 
reproducible under any one set of operating condi- 
tions, although the magnitude of the temperature in- 
crease may vary considerably with engine speed and, 
to some degree, with cylinder cooling-air flow and 
cooling-air temperature changes. 

Port-temperature variations with cooling conditions 
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Fig. 3—Typical volumetric efficiency curves 
for a supercharged engine. 


are almost impossible to predict with any accuracy. 
Experience has shown, however, that this temperature 
function can be avoided by basing the cylinder-pump- 
ing efficiency upon charge conditions at the super- 
charger outlet and then assuming that the same rela- 
tive increase of charge temperature in the manifold 
will occur under both observed and standard operat- 
ing conditions for the engine. 
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VOLUMETRIC EFFICIENCY VARIATIONS WITH ATMOs- 
PHERIC CHANGES: Zeyn’s experiments (Ref. 4) have 
shown the engine cylinder volumetric efficiency to be 
a function of the engine speed, the valve timing, the 
intake-charge temperature and the ratio of the ex- 
haust pressure to intake-manifold pressure. Of these 
different factors the intake-charge-temperature effect 
is apparently of least importance and can generally be 
neglected. The relation of “supercharger-discharge” 
volumetric efficiency to the above factors can be deter- 
mined only by experiment on the type of engine under 
consideration. A typical set of volumetric efficiency 
curves for a conventional aircraft engine with normal 
valve timing is shown by Fig. 3. 

When operating under part-throttle conditions at 
constant pressure altitude, the ratio of exhaust back 
pressure to manifold pressure can be expected to vary 
over a wide range of values as the throttle opening, 
and hence the manifold-pressure, is changed. This con- 
dition is typical of test-stand or sea-level dynamometer 
operation. Also at constant manifold pressure and 
varying altitude conditions, i.e. varying exhaust back 
pressure, the manifold-to-back-pressure ratio is sub- 
ject to rather wide variations. However, for a single- 
stage supercharged engine, under full-throttle opera- 
tion, the ratio of manifold pressure to exhaust back 
pressure is substantially equal to the overall compres- 
sion ratio of the supercharging system. This is, in 
turn, a function of the impeller tip speed and the ini- 
tial temperature at the supercharger entrance. As the 
ratio of exhaust pressure to supercharger-discharge 
pressure remains substantially constant for the full- 
throttle condition, the full-throttle volumetric effi- 
ciency of a single-stage engine, operating at fixed en- 
gine speed, can be assumed to remain substantially 
constant, regardless of changes in atmospheric pres- 
sure or temperature? 

If it is desired to take the volumetric-efficiency fac- 
tor into account, and it is assumed that the observed 
and standard values of both the supercharger-dis- 
charge pressure and the exhaust back pressure have 
been either measured or calculated, the corresponding 
observed and standard values of the cylinder volu- 
metric efficiency may be found by reference to a curve 
similar to that of Fig. 3. The curve must be supplied 
by the engine manufacturer for the engine under con- 
sideration. On this curve the observed and standard 
values of volumetric efficiency corresponding to the 
observed and standard values of the parameter (p./p.) 
are spotted for the engine speed at which the power 
correction is being made. 

Recent experiments have indicated that the volu- 
metric efficiency may be varied as much as 2 to 4 per 
cent by wide changes in cylinder operating tempera- 
tures. These changes are believed to be due largely 
to variations in tappet clearance as the cylinders ex- 
pand or contract. The effects of tappet clearance 
changes on output are unpredictable, therefore it is 
suggested that attempts be made to test at the ex- 
pected cylinder-operating temperatures, if possible, to 
eliminate errors due to cylinder-temperature effects. 

MIXTURE STRENGTH AND SPECIFIC AIR CONSUMPTION 

Ref. 4—*The Air Consumption of Aircraft Engines at Alti- 


tude.’ by Ing.-Dr. J. Zeyns. Deutsche Versuchsanstalt fur 
Luftfahrt (Castleman Translation No. 120). 
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Fig. 4—Typical carburetor setting curve for 
an aircraft engine. 


VARIATIONS WITH ATMOSPHERIC CHANGES: In an air- 
craft engine equipped with a fully automatic carbu- 
retor, the indicated specific air consumption and the 
mixture strength are normally independent of atmos- 
pheric conditions at the entrance of the induction sys- 
tem. The fuel-air-mixture ratio depends only upon the 
carburetor setting and the accuracy of the automatic 
altitude and economizer controls, and the specific air 
consumption is dependent primarily upon the mixture 
ratio. 

Uniess the engine under test has been operated at 
other than the desired mixture-strength setting during 
the test period, there should ordinarily be no correc- 
tion for fuel-air ratio or specific air consumption. 
However, under certain conditions of operation with 
automatic carburetors, this may not be the case. Fig. 
4 illustrates a typical carburetor-setting curve for an 
aircraft engine equipped with an automatica!ly-com- 
pensated carburetor. Should the engine be operating 
in either the “idle-transfer” or “economizer” ranges 
under the conditions of test, then the correction to 
standard atmospheric conditions will involve not only 
a change in output, due to the change in inducted air- 
flow, but also some change in output due to the change 
in mixture strength which accompanies the change in 
airflow. It is apparent that not only the carburetor- 
setting curve for the engine under consideration, but 
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also an estimate of the air consumption at test and 
standard conditions, is required for correction of out- 
put to standard atmosphere under these conditions. 

Inasmuch as the specific air consumption and fuel- 
air ratio are closely interrelated, it is convenient to 
consider these two factors together rather than as 
separate entities. 

If all other factors of equation (3) are considered 
to remain constant, the variation of indicated horse- 
power with both mixture strength and specific air con- 
sumption becomes: 


4 
hp, _ isae, Wadi 


ihp, wer W, 
. “Al (27) 


Because the indicated specific air consumption must 
be determined experimentally anyway, it is convenient 
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to determine by tests the empirical ratio of the ihp at 
any given mixture strength to the ihp at best-power 
mixture strength and to plot this ratio at the test 
mixture-strength value. This procedure implies that 
best-power mixture strength is the “standard” mix- 
ture. An experimentally determined curve of this sort 
is presented to permit corrections to best-power mix- 
ture strength (see Fig. 5). 

ATMOSPHERIC MOISTURE-CONTENT EFFECTS: Within 
the induction system the moisture content of the in- 
ducted air, in terms of the mass weight of water 
relative to the mass weight of air, can be expected to 
remain constant, unless of course induction-system 
icing occurs. However, the density of the inducted 
charge may be appreciably affected by water-vapor 
content as well as by the supercharger, carburetor, etc. 

Under standard atmospheric conditions, based on 
NACA standard air, the water-vapor content is as- 
sumed to be zero and the term [1+W,,./W,], is equal 
to unity. The gas constant, which relates the inducted 
charge density to the pressure, temperature, water- 
vapor content and the fuel content of the charge may 
be determined by use of Fig. 6. The standard gas-con- 


stant value always lies on the extreme left line of this 
figure. 
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The observed water-vapor content may be measured 
by means of such instrumentation as a hair hygrome- 
ter, wet-and-dry-bulb thermometer readings or a 
dew-point indicator. The ratio may then be found 
from any convenient psychometric chart. Assuming 
all other factors constant, the correction for water 
vapor content may be expressed as follows: 


ihp, Ww. Ri, 
ihp, [1 + wl  -. (28) 
ENGINE SPEED VARIATIONS WITH ATMOSPHERIC 
CHANGES: Practically all modern aircraft which are 
equipped with supercharged engines are also equipped 
with constant-speed propellers. The constant-speed 
propeller regulates the engine crank speed to the de- 
sired value regardless of changes in atmospheric pres- 
sure temperature or density, therefore the ratio of 
standard to observed engine speed (N./N;) can ordi- 
narily be assumed to be equal to unity. In some cases, 
however, it may be found that due to oversight or a 
faulty tachometer, the engine was not operated at the 
desired crank speed and the effect of an engine speed 
correction is desired. For this case the indicated 
engine speed value is known, and the standard engine 
speed value is assuumed. In making an engine speed 
correction, it must be remembered that corresponding 
changes in supercharger tip speed must be included in 
the correction formulas. For gear-driven single-stage 
superchargers: 


Ni (29) 


ATMOSPHERIC EFFECTS ON FRICTION HORSEPOWER OF 
A SINGLE-STAGE ENGINE: The friction horsepower of 
a single-stage, supercharged aircraft engine, as deter- 
mined by motoring tests on a dynamometer, is found 
to be dependent upon the engine crank speed, the oil 
and the engine temperature, the supercharger impel- 
ler-gear ratio, the airflow inducted by the engine and 
the exhaust back-pressure. Fig. 7 is a typical illus- 
tration of the effects of exhaust back-pressure on fric- 
tion horsepower. It is notable that the major effect 
of atmospheric changes on friction horsepower, all 
other factors being constant, is shown by the variation 
of motoring friction with exhaust back-pressure. The 
variation of motoring friction with inducted air-flow 
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Fig. 7—Variation of friction horsepower with 
engine speed and exhaust back pressure. 








is found to be small with respect to the total friction 
and can be neglected for the small changes in inducted 
air-flow which are represented by corrections from 
observed to standard atmospheric conditions. Minor 
oil or engine temperature changes are of negligible 
effect unless scavenging is also affected thereby. 

For all practical purposes, the relation of friction 
horsepower at standard conditions to that under ob- 
served conditions may be assumed to be a function of 
the exhaust back-pressure only. The friction horse- 
power variation must be determined experimentally 
on a motoring dynamometer until more is known con- 
cerning the laws governing the effect of back-pressure 
upon the motoring friction. 

SINGLE-STAGE ENGINE FULL THROTTLE POWER-COk- 
RECTION FORMULAS: By taking into account the effects 
of atmospheric changes on engine speed, friction 
horsepower, and the performance of various induction- 
system units, the theoretical full-throttle power-correc- 
tion formula for a single-stage supercharged engine 
with constant-speed propeller may now be written as 
follows: 
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This relation may be simplified considerably by as- 
suming: 


























(A) That the engine was tested at the desired en- 
gine speed: 


N./N; = unity, and V,/V; = unity. 


(B) That the exhaust manifold back-pressure 
change is of small magnitude: yrs/qvi unity, 

_ and fhp,=fhp; 
(C) That the full-throttle loss through the carbu- 
retor is so small as to be of negligible effect, so 


l ee KV 226 se 
1 — KeV*ei/T ei 





equals unity. 


(D) That the mixture ratio is of the desired value 
and will not change appreciably due to “econo- 
mizer” or “idle-transfer” action. 

The above assumptions result in a simplified single- 

stage full-throttle formula as follows: 
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For altitudes above 5000 ft. the moisture content 
of the air is generally sufficiently low that the terms 
(1+W,./W.) and R,,/R;, may also be omitted. These 
terms are generally much more important for dyna- 
mometer corrections than for flight-test corrections. 
When the engine is installed in an airplane, the 
values of 
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are determined by relations (8) and (9). 


Changing Over to Tanks 


(Continued from page 18) 


presses, cranes to move the heavy plate and _ shot- 
blasting equipment for cleaning it were provided by 
the Government. 

To meet the huge armor plate requirements of the 
automotive industry, it was necessary for Standard 
Steel Spring to become the parent company among a 
group of spring and bumper manufacturers in the 
automotive parts industry. Under the pooling plan, one 
company may get the steel from the mills, flame cut the 
plates to size and ship the pieces to another company. 
The latter plant may heat treat, sand blast, drill, grind 
and machine the plates, then ship them back to the 
first factory, where they are painted, stenciled, assem- 
bled into sets and shipped to the tank assembly plants 
of the automotive industry. Various companies par- 
ticipate in the pool in varying degrees, depending upon 
the kind of equipment they have available. Thus, sev- 
eral makers of enameled kitchen equipment in the 
Pittsburgh area have been called upon to utilize their 
heat treating furnaces for armor plate. Other com- 
panies in the armor plate group include Mather Spring 
Co., Toledo; Houdaille-Hershey Corp., Buffalo; Elec- 
tric Auto Lite Co., Toledo; Michigan Bumper Corp.; 
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W. B. Jarvis Co., and McInerney Spring & Wire Co., 
all of Grand Rapids. 

Standard Steel Spring Co. did not become an armor 
plate producer overnight. More than a year ago its 
engineers began the study of war products—airplane 
parts, shells, shot and guns—but they found armor 
plate best suited to the machinery and skilled man- 
power of the company. Heat treating furnaces and 
presses were available for armor plate. Thus the com- 
pany was better equipped than many others for the 
conversion to all-out war production when automobile 
manufacturing was brought to a close after Pearl 
Harbor. 

The ingenuity of engineers and master mechanics 
in adapting automotive manufacturing facilities to 
war production is illustrated by several examples at 
the Plymouth plant, where Bofors anti-aircraft guns 
are being turned out by Chrysler Corp. Radial cuts 
were required on parts which normally would require 
a huge milling machine with an 86-inch table. With 
special purpose machinery to perform such an oper- 
ation unavailable, at least for many months, Plymouth 
machinists devised a fan-type fixture on an adjustable 
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fulcrum which swings the work in an are against a 
fixed cutter on a standard vertical milling machine. 
Though cumbersome in appearance, this permits cuts 
to be made as small segments of a 43-inch radius such 
as are required for the gun parts. 

With no large drill presses available, a group of 
radial drill presses were taken from automotive pro- 
duction use and adapted to the drilling of holes in 
gun parts. These were general purpose machines with 
drill spindles placed at the end of long arms, each arm 
swinging in a semi-circle from the “shoulder” hinge at 
the top of the machine’s base column and equipped with 
a double-jointed “elbow” to enable the spindles to be 
moved toward and away from the central column. The 
machine’s weakness was in the jointed “elbow”, which 
translated vibrations into drilling errors when the 
arm was fully extended. This weakness was rectified 
by propping up the “elbow” with a kind of “crutch” 
tipped with a wheel that rolls on a track. The prop 
is equipped with a turnbuckle adjustment with which 
the drilling can be controlled to fine tolerances. 

Speeding the output of Bofors gun loader parts, 
steel bar stock is bent into circles and the ends welded 
together into hoops. The hoops are then placed on 
the beds of machines which turn the outside diameters, 
bore the inside diameters and cut the hoops into 17 
radial segments. This greatly expedites the output 
of these particular parts. Most of the equipment that 
Chrysler is using on gun loader mechanisms has come 
from passenger car production lines. Way-type drill- 
ers have been pulled out of the automobile clutch hous- 
ing line and equipped with new heads for work on 
curved shell holders. And multiple drilling machines 
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Springs for Armament 


Uncle Sam’s war machines require many large- 

diameter springs. Here large springs for arma- 

ment are being hot-coiled day and night at the 

Muehlhausen Spring Corporation, Logansport. 
Indiana 
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Machine Requirements for Aircraft Engine 
Manufacture at General Motors Plants 
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% Used 
General Motors New Used Machines 
Plants Machines | Machines Total | to Total 
5 Allison Parts 318 93 411 22.6 
at Cadillac 
snnnhpentiisdieniamntilimiaies a isaiaimnciciais .| _— 
Buick | | 
(Pratt & Whitney) | 3914 | 1047 4961 21.1 
Flint, Melrose Park | 
Chevrolet | | 
(Pratt & Whitney) | 2861 | 872 3733. | 23.3 
Buffalo | | 
Tonawanda 


have been swung into jobs formerly done by single-— 
spindle drills. 

Shifting of machines between companies as well 
as inter-departmental shifts are helping speed the out- 
put of armaments. Such a cooperative shift recently 
was accomplished in the Detroit area to rush the com- 
pletion of gun mounts that were badly needed on 
tanks awaiting shipment. The incident was related 
by Ernest C. Kanzler, chief of the War Production 
Board’s Automotive Branch. Ford was working on 
an order for 75 mm. gun mounts, which require a 
large amount of intricate machining, but necessary 
milling machines and lathes could not be obtained be- 
fore April 1 and then another 10 days would elapse 
before they could be tooled up and put into operation. 
In cooperation with the War Production Board, three 
milling machines were located at Packard which were 
earmarked for a job to start May 15. These machines 
were transferred to the Ford plant and the Ford order 
for new milling machines was diverted to Packard 
for future delivery in plenty of time for the May 15 
schedule. 

Then a 24-inch engine lathe was found available at 
the Royal Oak Tool Co. and arrangements made for 
a direct sale to Ford. Machine tool capacity was lo- 
cated at the Briggs Mfg. Co. for turning out shields 
for the Ford gun mounts, so this part of the job was 
subcontracted to Briggs by Ford. Thus means were 
found for getting out the vitally needed 75-mm. gun 
mounts which were delaying tank shipments. 

Although many automobile engine production lines 
have been scrapped for the duration through diver- 
sion of machines and manufacturing space to other 
war work, at least four engine lines are being main- 
tained intact by the War Production Board as a stand- 
by for possible future use. These engine lines, with 
a capacity of 6000 to 8000 engines daily, will give 
the Government a source of gasolines engines if some 
new war use, such as for tank or ship propulsion, 
proves practicable. The engine lines being so main- 
tained are those of Chevrolet truck, Ford eight, In- 
ternational Harvester and Dodge truck. All four en- 
gines are already being used in Army trucks and 
combat vehicles. In addition, however, other engine 
lines such as those of Willys-Overland, Studebaker, 
White and Yellow Truck & Coach are still in opera- 
tion on power plants for Army vehicles. 
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Percentage of truck-borne incoming freight 

delivered to 741 Michigan war production 

plants grouped according to percentage de- 
livered. 


N DISCUSSING the transportation problem presented 
by the rubber shortage, the average layman in- 
sists upon speaking in terms of 6.00-16’s, his car, 

his tires. But he often fails to realize that, even 
though civilian transportation is vitally important, 
trucks are used effectively in the transfer of thousands 
of products vital not only to civilian life but also to 
the war effort. Indeed, in many cases, were it not for 
trucks, large war production plants would be utterly 
unable to operate. This consideration by no means 
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OUTGOING FREIGHT BY TRUCK - PERCENT 


Percentage of truck-borne outgoing freight 

shipped by 741 Michigan war production 

plants grouped according to percentage 
shipped. 


obscures the equally important problem of transport- 
ing workers. ‘ 

Efforts are being made by at least one national 
agency to launch a nation-wide worker transportation 
scheme based on the plan put into operation in the 
city of Pontiac, Michigan. Published facts show that 
this type of transportation planning can produce out- 
standing results. Truckers, hampered as they are by 
conflicting state laws, are far better able to operate 
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Highway Transportation 


efficiently than the civilian drivers. But neither trucker 
nor civilian is able to ascertain just what is the best 
method to economize and yet get the most accomplished 
in the shortest possible time. 

Obviously, the best way to work out a planned econ- 
omy is first to uncover the facts—and this is exactly 
what is being done in Michigan. At the suggestion of 
several agencies in Washington, the Michigan State 
Highway Department initiated an investigation into 
the role played by trucks and civilian automobiles in 
the carrying out of the war effort. 

Starting in January, the Department sent out ap- 
proximately 1250 questionnaires to plants expecting 
to employ in 1942 from less than 10 to more than 
60,000 workers. Each company was asked to give its 
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Percentage of incoming and outgoing freight 
carried by truck plotted against plant size 
based on the number of employes. 
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cent of the total, receive all their in- 


. “ a coming shipments by truck. In 561 
is a dominant factor in plants, 76 per cent of the total re- 

“ porting, 50 per cent of the outgoing 
the war production program shipments are handled by truckers. 


In 112 plants, forming 15 per cent 
of the total, all of the outgoing ship- 
ments are assigned to truckers. 

Frequently, it is not only convenient but also neces- 
sary to depend on trucks for the shipment of vital 
materials. Even though plants in the Detroit area 
have easy access to railroads, much of their shipments 
can be expeditiously made by truck. Outstate plants, 
however, become increasingly dependent on trucks as 
other means of transportation thin out. 

There are many points in favor of truck-transporta- 
tion. Trucks are unhampered by set schedules; they’ 
can be switched with ease from one type of service to 
another; they can travel between otherwise inacces- 
sible points. After all, any plant in an area not served 
by water or rail owes its existence to the motor truck. 

Many manufacturers have found that truck ship- 
ments require little packaging; in fact, many cargoes 
are shipped just as they would be sent from one de- 
partment to another within the plant. As a conse- 
quence, one Michigan manufacturer, building an 
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EMPLOYEES DEPENDING ON PRIVATE AUTOMOBILES- PERCENT 








72338 es & 
Padggyg Peek = 


NUMBER OF EMPLOYEES PER PLANT 


AUTOMOBILES 


Percentage of employes depending on 

private automobiles in 749 Michigan plants 

grouped according to the number of em- 
ployes per plant. 
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estimate, with respect to its own plants, of the per- 
centage of incoming and outgoing freight to be shipped 
by truck, rail, air, and water; the total number of 
workers to be employed; and the percentage of workers 
depending on private automobiles for transportation. 

In less than a month replies had been received from 
749 plants employing a total of 434,683 workers, 
slightly more than half of the 850,000 employes cov- 
ered by Michigan’s unemployment plan in 1941. Of 
all the plants reporting, 381 were in Detroit proper, 
99 in the Detroit metropolitan area, 189 in 15 prin- 
cipal outstate industrial districts, and 80 in points 
scattered about the state. Doubtlessly, management 
accepted the questionnaire seriously, for in every case 
the answers, detailed and complete, were sent in by 
high-ranking company officials. 
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A closer analysis of the facts shows that 520 plants 
representing 70 per cent of the total reporting receive a 
50 per cent of their incoming freight by truck. Even oe as 


groups plotted against percentage of em- 
more revealing is the finding that 100 plants, 13 per ployes depending on private automobiles. 
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automatic cannon with 127 parts, gets from outside 
sources a total of 124 parts, most of which are shipped 
by truck. 

There is some correlation between truck-borne in- 
coming and outgoing shipments. It seems evident 
from the figures that trucks are used in a large mea- 
sure to carry component parts from the small plants 
to the larger ones producing the final assemblies. For 
example, 726 plants with less than 5000 employes use 
trucks to a greater extent for shipping their products; 
on the other hand, thirteen of the 15 plants with 5000 
or more employes receive a larger percentage by truck 
than by any other means. This appears to be substan- 
tial proof that manufacturers are well aware of the 
flexibility and general usefulness of truck trans- 
portation. 

The findings of the Michigan survey merely tend to 
substantiate the theory that the American workman 
thinks in terms of his automobile. First of all, he 
usually finds employment within a short driving dis- 
tance of his residence. If, by reason of distance or 
traffic conditions, he finds himself spending too much 
time traveling, he attempts to change his place of 
employment. As a last resort he may decide to change 
his residence. Infrequently, however, does he ever con- 
sider other transportation facilities. Briefly, his solu- 
tion is usually based on the fact that he owns an 
automobile. 

According to the findings of the survey, one out of 
every five Detroit workers lives more than ten miles 
from the factory. Of the 434,684 persons covered by 


the survey 326,649 go to work in their cars. In 633 
plants, 85 per cent of the total number, more than 
half the employes, representing 81 per cent of all 
employes, use and depend on their automobiles to 
take them to work. In 233.plants, 30 per cent of the 
total, 90 per cent of the employes, representing 31 
per cent of all employes surveyed, use private cars for 
transportation to their jobs. In 51 plants, all em- 
ployes, a total of 65,986 persons, use their cars to 
reach their places of employment. 

As could be expected, workers in and about Detroit 
accept the private automobile as the ultimate in trans- 
portation convenience. Even within the city limits, 61 
per cent of the workers depend on their own cars. In 
Detroit suburban areas, the percentage is higher, run- 
ning as high as 90 per cent. Only a few large indus- 
trial areas run below the state average of 75 per cent. 

In conclusion, these facts tend to show just how 
much the American worker relies on his automobile. 
The figures for other localities would certainly differ 
in some respects from the Michigan report; but if any 
nation-wide check is ever completed, the results will 
be essentially the same. They will prove the assump- 
tion, at least, that thousands of men are wholly depen- 
dent on their automobiles, and that others would be 
decidedly inconvenienced if they were forced to find 
other means of transportation. With respect to trucks, 
the data are even more revealing. They show how 
great a part the truck plays in the transportation of 
materials and finished products. If the war effort is to 
succeed, efficient truck service must be maintained. 


Transparent Plastic Models 
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for War Training Classes 


Qn their transparency permits 
a clear view of working parts in 
operation, as well as other intricate 
mechanisms and shapes, transparent 
plastic models of dies, jigs, fixtures 
and technical drawing problems now 
are being used extensively in many 
war training classes established by 
the U. S. Office of Education. Train- 
ing time is reduced considerably by 
their helpfulness to both student and 
instructor. 

These models, which are being 
made of Rohm & Haas Plexiglas and 
are based on leading textbook ex- 
amples, were developed in connection 
with the Pennsylvania WPA Visual 
Aid Program. Where it is necessary 
to give contrast, some parts are made 
of vari-colored laminated phenol 
fiber. One of the die models, which 
can be operated in small hand presses 
made for them, is shown in the ac- 


companying illustrations. Models of 
ships and army warehouses are under 
way and it is planned to extend the 
method to courses in aviation and 
other military and industrial war 
production instruction. 
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Bearing Metals for the New 
Wartime Conditions 


HE difficulty in getting sufficient tin is reflected 

in the efforts of various research metallurgists 

to find acceptable substitutes for tin-base bear- 
ing metals. As one solution to the problem, researchers 
of the American Smelting and Refining Co. have de- 
veloped a new lead-base bearing alloy containing 
approximately 12.5 per cent antimony, 3 per cent 
arsenic, and only 0.75 per cent tin. The product is 
said to be at least equal to the present commercial 
tin-base bearing alloys in virtually all of its physical 
properties. 

Although many lead- 
base bearing metals were 
tested, none was found 
with properties reason- 
ably close to those of the 


fatigue machine. On the basis of 20 million cycles, 
the fatigue strength of the conventional tin babbitt 
was found to be 3400 psi; of the conventional lead bab- 
bitt, 3900 psi. The new alloy showed a fatigue 
strength of 4400 psi. This quality is important, for 
in automotive applications a high fatigue strength at 
operating temperatures is most desirable. However, the 
fatigue strength of the bearing alloy is of importance 
only if the fatigue strength of the bond fastening the 
alloy to its steel backing is satisfactorily high. Con- 
sequently, a testing ma- 
chine to determine these 
two properties was con- 
structed according to the 
plans of a European car 





tin-base alloys which were 
used as a minimum stand- 
ard. Consequently, a sur- 
vey was made of all lead 
alloy systems which could 
possibly be used for bear- 

















manufacturer. 
Shown in the accom- 
; panying figure, the ma- 
chine consisted of two 
rollers to hold a bushing 
coated on the inside with 
the alloy under test, while 























ing material. Finally, in 





order to count out many 
members of binary, ter- 
nary, and polynary sys- 
tems, it was decided to 
determine the _ Brinell 
hardness of each possi- 
bility over a given range of temperatures. In this 
manner, many alloys showing unfavorable hardnesses 
were eliminated from further consideration. 

Test specimens were prepared for Brinell hardness 
tests by alloying the various constituents in a graphite 
crucible; lead alloys were heated to 400 C, tin alloys 
to 500 C. Poured into cast-iron molds of sufficient 
size to chill the metal to a point comparable to com- 
mercial practice, the castings were subsequently 
checked in a Brinell hardness tester. Then they were 
placed in an electric oven automatically controlled at 
150 C. At the end of various periods, the samples were 
removed from the oven and checked in a Brinell 
machine fitted with an anvil immersed in a heated 
oil bath. Finally, the speciments were removed from 
the bath and followed to cool for a hardness test in an 
annealed state. 

Drossing tests were undertaken to check the com- 
position stability of the alloys under the conditions of 
normal commercial operation. Heated in a porcelain 
casserole held at 400 C, the alloys were stirred for 30 
min. by a stirrer rotating at 100 rpm. In no case was 
it necessary to adjust composition even after several 
days of casting and remelting the scrap. 

Fatigue strengths of the various alloys were deter- 
mined by conventional means in a_ rotating-beam 
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Fatigue test machine 


a third roller supplied a 
predetermined load. The 
bushing B, supporting 
rollers 1 and 2, and the 
pressure roller, 3, were 
surrounded by heated oil 
contained in tank 4. 
Driven at 1190 rpm. through the drive shaft 5 geared 
to roller 2, the bushing was checked periodically for 
cracks. Results of many flexure tests showed that the 
new alloy compares favorably with any lead-or tin-base 
babbitt in use. 

In addition to a favorable Brinell hardness, the 
lead-base alloy was found to possess better handling 
qualities while in a molten state than any other mix- 
ture tested. The results of the fatigue strength and 
flexure tests gave rather convincing evidence that the 
new alloy would show superiority in this respect to 
commercial bearings. In fact, it does show real 
promise under actual working conditions, for several 
automotive units supplied with the new bearing have 
been operated without failure over extended periods. 


Brinell Hardness as Related to Temperature 
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N THE April 1 issue of AUTOMOTIVE AND 

AVIATION INDUSTRIES a general appraisal 

of the Junkers Jumo 211-B engine was 
made as reported by two Chrysler Corp. engi- 
neers, Sidney Oldberg and Thomas M. Ball, at 
the National Aeronautic Meeting of the So- 
ciety of Automotive Engineers. This aircraft 
engine, with its direct gasoline injection sys- 
tem, also incorporates a number of other 
unusual mechanical features, some of which 
depart considerably from American and other 
German designs. They are summarized here from 
the study by the Chrysler engineering staff. 


Crankease 


The crankcase is of cast aluminum, mono-block 
construction with hand-polishing applied to only the 
stressed ribs. Its general construction at the top and 
other details are shown in Fig. 1. 

The crankcase top cover, being well ribbed, functions 
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Outstanding 


Fig. 1—Looking at the Junkers 
211-B engine from the _ starboard 
side. The other view shows the top 
of the crankcase and other im- 
portant design details 
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as a structural member and is staked to the crankcase 
with 14 hollow dowels. The dowel holes evidently were 
hand-reamed in place. The crankcase lower cover is 
not a structural member, but serves to collect the oil 
from the crankcase scavenging holes. 

The mounting brackets are of forged aluminum and 
secured to the crankcase by dowels, of which one has 
horizontal freedom in the bracket to allow relative 
expansion between the bracket and case. 


Crankshaft 


The design of the crankshaft for this 
Junkers engine is of interest in a num- 
ber of respects. Counterbalancing is 
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Fig. 2—Details of the crank- 
shaft. Note the undercut fillets 
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the underneath semi-circumference of 
each crankpin, and on the semi-circum- 
ference of each main journal which joins 
the working part of the associated crank- 
cheeks. In this way, a maximum fillet is 
obtained without reduction of bearing 
area in the highly loaded portions. Grind- 
ing operations on these undercut fillets 


AUTOMOTIVE and AVIATION INDUSTRIES 


























Mechanical Features of the 


Junkers Jumo 211-B 
Airerait Engine 


apparently were carried out with formed wheels that 
produce an accurate blend of the undercut into the 
portion of the fillet concentric with the pin axis. 

The lubricant for all of the main and connecting 
rod bearings is supplied through the crankshaft, 
entering at the front through a unit which appears 
to be a combination main journal plug, oil entrance 
and de-aerating device. The path .of the main oil 
flow and the auxiliary air bleed is shown in Fig. 3. It 
appears that the 0.040 in. orifice acts as a continuous 
air bleed for the major part of the air separated by 
the centrifugal action in the front journal. 

All crankpin and main journal oil outlets are fitted 
with aluminum orifice plugs (Fig. 4), with the former 
located at 90 deg. lead to the plane of the individual 
crankthrows, while the main journal oil outlets are 
placed in the plane of the adjacent counterweights. 
These locations are about optimum for introduction of 
the lubricant. All metering orifices project back into 
the inside diameter of the pin approximately 5/16 in., 
which reduces the entrance of foreign matter into the 
bearings when the engine is stopped. 

Oil passages in the crankshaft are drilled in the 
plane of the cheeks and are plugged with screwed 
fittings machined and polished flush with the outside 
surface contour. The hollow crankpins and main 
journals are closed with 90 deg. conical plugs, secured 
with through bolts having the threads sealed with 
lead gaskets. 

The lightening holes in the main journals and 
crankpins are barrel-shaped to improve the 
strength/weight ratio of the shaft. No torsional 
vibration dampers of any kind are used with the 
crankshaft. According to test checks, the combination 
of high inertia with high stiffness make the relation- 
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Fig. 3—Construction of the crankshaft oil 
introducer. 
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ship about normal as regards torsional vibration con- 
ditions. The unbalance of the crankshaft, checked . 
dry, was 1.5 in-oz out at the front end and 0.28 in-oz 
out at the rear. 

The surface finish of the various sections of the 
journals varied from 3 to 10 microinches RMS on the 
crankpin in the transverse and 3 to 7 microinches 
RMS in the circumferential direction. Main journals 
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. 
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Fig. 4—Oil metering orifices are provided 
for all crankshaft journals 


were 5 to 8 and 2 to 6 except for two slightly scored 
journals. 


Connecting Rods 


The connecting rods, which are of the conventional 
blade and forked forms, have a floating cast iron bush- 
ing at the pin ends, lubricated through the top of the 
eye. Although adequate, the weight added by this 
departure is considerable and its motive unknown. 
The clamped surfaces of the forked rod on the bear- 
ing are lubricated by oil from the bearing. Of interest 
is the rod bolt locating slot in the outside, unstressed 
edge; also the extreme closeness of the bolt holes to 
the bearing bore and the excellent blending of all radii 
on the forked rod. 

The center to center length of the connecting rod is 
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11.01 in. For connecting rod and piston assemblies, 
the reciprocating weight of the forked rod is 8.537 Ib 
and of the blade rod 8.407 lb. The total rotating 
weight is 7.625 lb, of which 5.36 lb is for the forked 
rod and 2.265 lb for the blade rod. 

The shanks of both blade and forked connecting 
rods were finished with a formed polishing wheel 
working on the web, flanges and fillets simultaneously. 
The surfaces had somewhat the appearance of milled 
turned finish. 


Bearings 

The connecting rod and main bearings were made 
of 80 per cent copper, 20 per cent lead material, 
backed by a very soft steel. The steel backs of the 
main bearing shells had a hardness of 144 Brinell. All 
main bearing shells are locked in thé caps on both 
edges by means of flat head through bolts and those 
in the block with the exception of the thrust bearing 
are similarly locked with flat head cap screws. Their 
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Fig. 5—(Left) The cylinder head and 
barrel assembly 


Fig. 6— (Below) Wet-type exhaust 
valve guides are used to _ facilitate 
cooling 
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edges are undercut below the surface of the copper- 
lead lining material to a depth of 1/32 in. and to a 
distance in from the edge of 5/64 in. Sinee the lubri- 
cant is supplied through the crankshaft, there are no 
oil holes or grooves in the main bearings. In addition 
to the four studs that hold each main bearing cap in 
the vertical plane, eight bolts extending through the 
crankcase and main bearing caps clamp the sides of 
the crankcase and caps together in assembly (see 
Fig. 1). 


Cylinder Barrels 


The Jumo cylinder consists of a wet barrel attached 
to the cylinder head by four long studs (Fig. 5), 





Fig. 7—The cylinder head and camshaft. 
Rocker arm parts also are shown here 
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Fig. 8—Cross section 5,378 
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Fig. 9—This supercharger impeller, a mag- 
nesium alloy forging and machined all over. 
has aluminum entrance vanes 


which draw the barrel against a 45-deg. seat on the 
cylinder head. A tin-plated copper shim is used on 
this sealing surface. A rubber packing at the bottom 
of the cylinder studs seals the coolant. The top end 
of the barrel is sealed to the crankcase by two radial 
rubber seals with a vent to the outside between them. 
A rubber gasket set in a groove in the head seals the 
crankease-cylinder head joint. 

The fastening for attaching the cylinder barrel to 
the head is an unusual construction and presents 
obvious difficulties from the viewpoint of cylinder bore 
distortion under operating conditions. The hold down 
effort to provide the gas pressure seal imposes deflec- 
tions along the length of the cylinder bore. Radial 
bore rigidity is obtained by two stiffening ribs at the 
upper end and by an increased thickness of cross sec- 
tion just above the upper tapered seal surface. A 
stiffening rib is located just below the stud bosses at 
the lower end. 

The cylinder barrel is surprisingly soft, having a 
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245 Brinell hardness. It was honed and the outside 
coated with a phenolic resin. 

Fourteen studs are used in the crankcase flange to 
retain the cylinder head. Struts at both the intake 
and exhaust ports provide a very rigid design where 
coupled with thick wall sections. Coolant is supplied 
to the head by a long distributor tube passing the 
length of the head through a cored passage. Holes in 
this header direct jets against all valve seats and wet 
exhaust valve guides. 


Valve Mechanism 


The intake valve is made of a high carbon martens- 
itic alloy steel, containing 14 per cent chromium, and 
has a hardness of C20 to C25 Rockwell. The stem tip 
hardness is C64 Rockwell. Its weight is 0.437 Ib. 

The main body of the exhaust valve is a medium 
carbon austenitic steel with about 14 per cent 
chromium, 12 per cent nickel and 2 per cent silicon. 
A cobalt-chrome-tungsten alloy is welded on the seat 
of the valve. This material has good hardness at 
high temperatures, but only moderately good corro- 
sion resistance. Since the valve body is austenitic, it 
cannot be hardened sufficiently to make a good stem 
tip. As a result, a hardened alloy containing about 
1.4 per cent chromium is welded on the tip, which has 
a hardness of C65 Rockwell. While the intake valve 
seat insert is made of one material, the exhaust valve 
seat insert has material welded on its face identical 
to the exhaust valve facing. 

The valve port areas and valve opening areas ap- 
pear to be out of proportion. The intake port throat 
area is 6.34 sq. in. while with the full lift of 0.68 in the 
valve opening area is 8.35 sq in. Velocity of air enter- 
ing the combustion chamber is very low due to the 
large port areas and the low engine speeds. 

Both of the intake and exhaust valve stem guides 
are made of bronze containing approximately 14 per 
cent tin and 86 per cent copper. The intake guide is 
quite conventional with a smooth outer surface con- 
tacting the cast cylinder head. Fig. 6 shows the con- 
struction of the exhaust guide and the unique method 
of cooling it. 
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The camshaft, Fig. 7, is supported by seven large 
bearings of aluminum-iron alloy. Constructed of ma- 
terial equivalent to SAE X4340, the cams have a 
finish of 6 to 10 microinches RMS. The shaft is bored 
for lightness. The rocker arm roller needle bearings 
have 17 rollers each. 


Piston and Rings 

The pistons, which are forged aluminum alloy, are 
sand-blasted on the inside. Reliefs on the inside of 
the thrust faces and the reliefs above the pin holes 
are machined. Fig. 8 shows a dimensional drawing 
of the piston, the weight of which is 4.21 Ib. 

Of particular interest is the means of lubricating 
the piston pins by drilling two diagonal holes from 
the -oil channel below the ring belt into each pin hole. 
As the rings scrape the oil from the cylinder bore, 
some of it drains down these holes to the pin, which 
is held in place by rounded aluminum plugs inserted 
in each end so that they bear on the cylinder wall and 
prevent scoring. 

These pistons, which showed a good bearing on 
the cam ground skirts with no evidence of 
scuffing, have a five-ring lineup consisting 
of two plain compression rings, one com- 
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Fig. 10—Supercharger drive gears 
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9), is the fully shrouded type with 14 


MAIN radial ducts on the periphery. It is a mag- 


nesium alloy forging, machined all over, a 
very difficult operation, and has aluminum 
entrance vanes, but no diffuser. Tests con- 
ducted by General Electric Co. engineers 
showed the supercharger efficiencies to be 
far below American standards, but when 
the over-all performance includes the fuel 
injection system, the comparison is more 
favorable with that of the American air- 
craft engine with carburetor system. 
The supercharger is the two-speed type, 
having a 7.86 low speed ratio and 11.38 
high speed ratio. The drive incorporates 
a multiple disk clutch with free wheeling 
cam and slipper clutch. The main acces- 
sory drive shaft, which is shown in Fig. 
10, is splined into the rear of the crank- 
shaft. Concentric with the visible splines are smaller 
splines which connect to the bevel gearing by means 
of a small quill shaft. Impact torque from the starter 
engagement is taken by the starting jaws and passes 
through the small splined shaft. When the deflection 
of this shaft becomes too great, the load is carried by 
dogs, visible between the main drive shaft and bevel 
gearing. The supercharging drive then continues 
through the low speed gear and free wheeling cam to 
the supercharger drive shaft. When power is applied 
to the high speed throwout mechanism by a vane-type 
hydraulic motor, the multiple disk clutch inside the 
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Fig. 12 —Pressure - tempera- 
ture type of mixture control —-— 
unit 


high speed gear is engaged. The 
drive is now through the high 
speed gear with the low speed 
gear overriding on the free 
wheeling unit. 

The splines on the super- 
charger drive shaft engage the 
slipper clutch, which in turn is 
splined to the impeller. The slip- 
per clutch consists of four 
bronze segments loosely splined 
to the end of the supercharger 
drive shaft and rides inside a 
hardened steel cup splined to the \ 
impeller shaft. \ , 
Boost Control and 
Throttle Unit 


Of ingenious design, but essentially a protective de- 
vice, a boost control and throttle unit weighing 8.55 
lb. and having 215 parts, is installed between the 
supercharger and engine. It functions as a barrel type 
throttle, manually controlled through differential gear- 
ing such that the hydraulic unit may override the 








= 








- 


TS 
5 OB 





a 
SN 


ara a WSS i 














MANIFOLD CAPSULE 





‘ALTITUDE CAPSULE 


i Pee RACK 


Mixture Control Unit 


A mixture control unit of the pressure-temperature 
type control, illustrated in Fig. 12, is mounted directly 
in the injection pump. Pressure and temperature 
sensitive capsules move the servo valve, thus valving 
oil to a rotary vane type servo, which, through suitable 
linkage, controls the injection pump rack. Two cap- 
sules form the basic control, one being sensitive to 
manifold pressure and temperature, the other to the 
difference between manifold and atmospheric pres- 
sure. Both move the servo pilot valve, which also can 


Fig. 13—The fuel injection pump 
disassembled from the engine and a 


cross section view of a cylinder 
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manual control. The automatic hy- 
draulic unit, which is illustrated in 
Fig. 11, consists of a sylphon unit, 
subjected to manifold pressure and 
operating an oil bleed valve, and a 
servo piston subjected to an engine oil 
pressure of 45 psi. In operation ex- 
cess manifold pressure on the sylphon 
closes the bleed valve. The oil pres- 
sure, thus built up, moves the servo 
piston against the action of the piston 
return springs and thereby through 
the differential gearing closes the bar- 
re! throttle sufficiently to establish 
equilibrium. 
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be rotated by a manually controlled lever. The advan- 
tages of this mixture control system seem to be its 
relatively light weight of 9.6 lb., its compactness and 
simplicity. The disadvantages are poor control of the 
mixture at cruise or light load conditions, and the 
laek of safety precautions in case of failure. 


Fuel Injection Pump 


The gasoline injection pump is of the standard Bosch 
Diesel type construction with a 9-mm. bore, 81-mm. 
stroke, 150-deg. inverted V-12 arrangement and 
mounted in the engine Vee on flexible metallic mount- 
ings. The injection nozzles are of the open, single 
orifice, centrifugal type, without moving parts. Valv- 
ing by means of the oscillating cylinders and regu- 
lated by a by-pass, the transfer pump is of the 
two-piston, oscillating cylinder design. The pump is 
illustrated in Fig. 13. Among its features are a con- 
venient means of external individual plunger adjust- 
ment for calibration, dual series delivery valves, and 
cam contour providing fast pumping stroke with slow 
return. Injection performance at various rack posi- 
tions is shown in Fig. 14. 


Ignition System 


The outstanding feature is the combination of auto- 
matic spark advance devices. When cranking the mug- 
netos are arranged to fire at 9 deg. B.T.D.C. As the 
engine speeds up, a centrifugal advance on the drive 
shaft advances the spark an additional 31 deg. This 
gives a spark advance of 40 deg. for cruising. For 
boosted conditions, a throttle-operated switch retards 
the spark 15 deg., giving an advance of 25 deg. for 
take-off and climb. 

The means of obtaining this advance is of consider- 
able interest. From the static timing, the first ad- 
vance of 31 deg. is obtained by a conventional centrif- 
ugal advance, employing small flyweights similar to 
current automotive practice. To obtain the retard 
from this point required for the take-off, each magneto 
contains an auxiliary breaker point. This second set, 
in parallel with the main points, goes to ground 
through a throttle switch. 

In normal operation the auxiliary points have no 
effect, as the throttle switch is open and no current 
flows. At take-off, the advanced position of the throttle 
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linkage manually closes the throttle switch, causing 
the primary current to flow to ground through both 
sets of points. Under these designated conditions, no 
spark occurs when the main points:open, as the cur- 
rent is still flowing in the auxiliary system. The 
auxiliary points open 15 deg. later, thus providing the 
necessary retard. 


Accessory Drives 


The accessory tower case (Fig. 15), which is made 
of cast aluminum and is attached to the rear of the 
crankease, requires a complicated foundry technique. 
The only drive connection between it and the crankcase 
is the splined shaft connecting the crankshaft and the 
main accessory drive gear. All of the gears have both 
their bearings in the accessory case. However, these 
features are offset by the complexity of the gear 
trains. To drive from the crankshaft to the camshafts 
requires 30 gears and splines. Included in the acces- 
sories section are 18 drives. 


Seals and Gaskets 


Sealing practice is rather unique in two respects. 
First, there are few metal-to-metal sealing surfaces. 
Paper and synthetic rubber gaskets and seals are used 
extensively. Second, synthetic rubber gaskets mounted 
in grooves are used in great numbers, both as a cool- 
ant and oil seal. The predominant type of rubber is 
Buna S, which is impervious to oil and ethylene 
glycol and ages fairly well. Two parts were of Buna 
N and two of natural rubber. Hardness varied from 
55 to 70 durometer. 


Threaded Fastenings 


Microcomparator photographs of small highly loaded 
(Turn to page 74, please) 
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Fig. 15—Front view of the accessory tower 
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This installation of a combined roller bearing and one-way 

clutch in a transmission permits a quick and easy shift 

from high speed to an intermediate speed without mesh- 

ing gear teeth or clutch teeth. It is merely necessary to 
release the high speed connection. 


SSOCIATED ENGINEERING WORKS, 0.34375 BAL 
Rockford, Ill., has developed a ~\, 


motion is in one direction. ‘his design 
results in a greater torque capacity for 
a given size. In the other direction after 
the sprags loosen, they remain in con- 
tact with the races, thus preventing back 
lash. 

Because of the alternate arrangement 
of rolling members and sprags, only four 
simple leaf springs are required for each 
clutch. They lay along one flat face of 
certain sprags. All sprags are lightly 
but definitely urged into contact with the 
races by these four springs. 

Associated engineers report that the 
torque capacity of the ball bearing type 
clutch increases as the fourth power of 
the shaft diameter, a unit for a 1 in. 
shaft having a rated capacity of 100 
lb.ft. Bearing capacity is about one- 
third that of a ball bearing of similar 
size. For the roller bearing type with a 
l-in. diameter inner race and a cage of 
l-in. length, the rating is 275 lb.ft. Its 
torque capacity varies as the cube of the 
diameter multiplied by the length ratio. 
Roller bearing clutches of the size shown 
here have about one-fifth to one-sixth 
the capacity of a roller bearing of the 
same over-all dimensions. 





one-way clutch of two designs, 7 
the one incorporating a ball bearing 
mechanism and the other a roller bear- 
ing mechanism. They are intended for 
use wherever a ratchet or clutches of the 
over-running or free wheeling types 
function, as in automatic and _ semi- 
automatic transmissions, supercharger 
drives, two-speed propeller drives and 
auxiliary drives. 








2.9385 
2.9380 
—— 1181 —> 








Rolling members and the sprags, alter- 
nately spaced, are arranged to contact 
different surfaces on the race members, 





ae 





which are ground concentrically. This 
alternate contacting provides improved 
distribution of the lubricant, which 








L.o7 51 . 
0.749 











1.0780_,| 
makes the units suitable for both low | 10785 
speed and high speed operation. =e 2.835 ————> 
The cam faces on the sprags present 
an increasing angle as they tighten when One-way clutch with ball bearing. 
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HE E. C. No. 540 universal routing, 
milling, and drilling machine is 


especially built for working in soit 
metals and wood. Manufactured by 


Ekstrom, Carlson & Co., Rockford, IIL., 
the machine is supplied with a work 
table adjustable in all directions, a 
maximum throat clearance of 32 in., 
and a head travel of 26 in. The table 
can be moved 30 in. longitudinally, 16 
in. transversely, and 24 in. vertically. 
The spindle, with an actuated travel of 
8 in., can be driven at eight speeds 
ranging from 600 to 7200 r.p.m. 


ESIGNED to make possible the use of 

profilometers on a-c lines, a new 
power pack is offered by the Physicists 
Research Co., Ann Arbor, Mich. Exist- 
ing profilometers having serial numbers 
of 75 or greater can be converted for 
use with this new unit which operates 
from any 115-volt, 50- to 60-cycle a-c 
source. 


ar to have a range and flexibility 
Ne 


¥* seldom found in a single machine, 


A new power 
pack, built by the 
Physicists Re- 
search Co., pro- 
vides means for 
operating the 
company’s Pro/fil- 
ometers from an 
a-c source. 


A8 





MIEN and 


a new universal turret milling machine 
has been announced by the Aircraft 
Machinery Corp., Burbank, Cal. The 
Armor machine with hydraulic table 
feed is fitted with a standard horizontal 
spindle in combination with a vertical 
spindle attachment which can be 
tated through a full 360 degrees. 
For production milling, the hydraulic 
feed on the longitudinal table provides 
smooth power for deep cuts. Hydraulic 
valves provide metered feed and rapid 
traverse in either direction. Micrometer 
stops guard against overrun, and an 
hydraulic relief protects cutters against 
breakage or undue strain. Both hori- 
zontal and vertical spindles have three 
high and three low speeds. A vertical 


ro- 


travel of 16 in., a horizontal travel of 
16 in., and a cross feed af 816 in. are 
provided. 


One-half-horsepower motors 





The Ekstrom., 
Carlson No. 540 
universal routing, 
milling and drill- 
ing machine for 
many operations 
performed in pat- 
tern shops, air- 
craft factories, 
and metal - work- 
ing shops. 





drive the vertical spindle attachment 
and the hydraulic unit; a 1-hp. motor 
powers the horizontal spindle. 


TRUCK designed to keep sheet metal 

at a convenient height for punch 
press operators is said to eliminate the 
need for one or more helpers. Built by 
the LYON-Raymond Corp., Greene, 
N. Y., the truck has a vertical lift of 
18 in. and a capacity of 10,000 lb. The 
table is 36 in. wide by 120 in. long, rises 
to a maximum of 36 in., and is oper- 
ated by a two-speed hydraulic hand 
pump. The machine can be supplied, 
however, with a motor-driven 
Other capacities are available. 


pump. 





Armor universal turret milling ma- 
chine features a vertical spindle at- 
tachment. 


This truck, made 
by the LYON-Ray- 
mond Corp., is de- 
signed to keep 
sheet metal at a 
convenient height 
for a punch press 
operator. 
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MLACHINES 


HE Service Caster & Truck Co., Al- 

bion, Mich., is manufacturing a new 
utility truck constructed of steel with 
the exception of the top which is made 
of 1%4-in. maple. A locking panel slips 
down over the twelve drawers and two 
compartments on one side; two sliding 
doors enclose the other side which has 
one compartment divided by a shelf. 
The truck is 60 in. long, 42% in. high, 
and 30 in. wide. All four wheels are 
mounted on Hyatt bearings. 


HE Watson-Stillman Co., Roselle, 
N. J., has designed an improved 125- 
ton straightening press which embodies 
sensitive control by a single hand lever. 
Although built for straightening gun 








Vew utility truck offered by the 
Service Caster & Truck Co. 


The Ammco pre- 
cision shaper 
finds many uses 
in small machin- 
ery operations. 
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barrels, the press is also suitable for 
straightening shafting, forgings, ete. 
Equipped with a handwheel to control 
the movement of the press along the 
table, the machine is powered by a 
radial pump delivering 36 gpm. at 200 
psi., and 5.5 gpm. at 2650 psi. The pump 
is driven by a 74%4-hp. motor. The main 
dimensions are: Length of table—14 
ft.; space between columns—18 in.; ver- 
tical opening—17% in.; stroke—10 in. 
The advance speed of the ram is 8&7 
ipm., the pressing speed, 13% ipm., and 
the return speed, 78 ipm. 


NEW oil HydrOILic press, Model 

DLOS2, made in capacities of 50 
tons and up, has been announced by 
The Denison Engineering Co., Colum- 
bus, O. Supplementing the applica- 
tions and wide range of tonnage capaci- 
ties previously offered by the company’s 





Extremely — sensi- 
tive control is 
claimed for this 
125-ton — straight- 
ening press man- 
ufactured by The 
Watson - Stillman 


Co.. Roselle, N. J. 


line of small capacity presses, the new 
model features an internally threaded 
ram for the attachment of assembling, 
bending, and straightening tools. The 
press is furnished with either hand- 
lever or electrical controls. With the 
hand lever control the operator can ad- 
just the tonnage applied to the work by 
movement of the control lever. When 
fitted with electrical control the press 
continues to apply pressure until the 
two push buttons controlled by the op- 
erator are released. 


HE new Ammco 7-in. precision 

shaper, manufactured by the Auto- 
motive Maintenance and Machinery Co., 
North Chicago, IIl., is suited for use as 
either a stationary or a portable ma- 
chine. Fitted with a semi-steel vise, 
separate adjustments for the V-belt 
drive and the motor belt, and a feed 
mechanism giving feeds from 0.003 in. 
to 0.018 in., the shaper features quick 
adjustments of all settings. 


A NEW line of 15-volt, 25-ampere, 
4 engine-driven generators for air- 
craft has just been introduced by 
Champion Aviation Products Co., Los 
Angeles, Calif. This adds a heavier- 
duty unit to the former line of engine- 
and wind-driven Champion generators. 


The Dayton Rogers Manufacturing 
Co.. Minneapolis. Minn., has an- 
nounced a new line of precision ad- 
justable spacing collars. Graduated 
in thousandths, they have a maxi- 
mum adjustment of 1/16 in. 
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Meeting all specitications of leading en- 
gine manufacturers, they are com- 
plete with regulators mounted as sepa- 
rate units on the firewall. The genera- 
tors are designed with a vent so that 
tubing can be run to the nearest point 
for aircooling. Standard SAE mount- 
ing or round-plate mounting is avail- 
able. tither left- or right-hand rota- 
tion can be furnished. 

Weighing only 22% lb., the new 
models are 9 in. long and 5% in. in 
diameter. They are light in weight, 
since dural is used wherever possible. 





Two new General Electric Tri-Clad 
vertical squirrel-cage polyphase in- 
duction motors, general purpose 
(Left), and shielded (Right), are 


supplied in sizes from 1 to 20 hp. 











The use of grea;se-sealed 
and electro-graphitic 
long life. Electrical parts, made of 
cadmium-plated brass, are assembled 
with elastic stop nuts. 


ballbearing’s 
brushes insures 


A NEW Steelweld bending press, 
« Model L5%2-12, with double bed and 
ram extension for bending plate up to 
20 feet in width is offered by the Steel- 
weld Machinery Division of The Cleve- 
iand Crane & Engineering Co., Wick- 
liffe, Ohio. 

Two solid forged-steel eccentrics, one 
on each end of the machine, operate the 
ram. The main drive multiple-dise 
clutch is easily adjusted; another 
clutch, a duplicate of the main clutch, 





New Wales punch 
and die holder. 
manufactured by 
the Strippit Corp.. 
Buffalo. N. Y.. 
provides — means 
for punching 3 
holes per unit. 





Plates 20 feet long and 5/16 in. thick can be formed in this new 
Steelweld bending press. 
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is used for braking. All gearing is pro 
tected by covers attached to the all- 
welded steel frame. Gauges are pro- 
vided to simplify the process of bending 
several sheets to the same dimensions. 
Lubrication is automatic. 


AY’ additional transmission, known as 
the Western SUPER, has _ been 
added to the line of transmissions built 
by the Western Manufacturing Co., De- 
troit, Mich. They are suited to the re- 
placement of gear boxes on 36-, 42-, and 
54-in. Bullard vertical boring mills, and 
to installation on many other makes of 
boring mills, radial drills, ete. Maxi- 
mum capacity of the SUPER is 30 hp. 


HREE new motors —a vertical gen- 
eral-purpose polyphase motor, a 
vertical shielded polyphase motor (1 to 
20 hp.) and a vertical shielded single- 


(Turn to page 76, please) 


The Osborn Manufacturing Co.. 
Cleveland, Ohio, has developed this 
new end brush for cleaning welds 
in hard-to-get-at places. Measuring 


one-half inch across the end, the 

brush is available in three models 

varving only in the size of the wire 
bristles. 





The Monitor Model PDC-E prede- 
termined electric counter can be set 
to stop the operation of any elec- 
trically controlled machine at any 
number of units from 1 to 9999, It 
is built by the Production Instru- 
ment Co., Chicago, Il. 





Vew 30-hp Western SUPER trans- 


mission is suited to the replace- 
ment of gear boxes on many large 
machine tools. 
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IRANSITION 


| 
Some of King-Seeley Corpporation’s peacetime ponte have a definite 





place in the war pfogfam and ar¢ being called for in ever- increasing quantities. 





This does noty hold true with moe of our automotive production which , £onsti- 


in peer detimes, is not sufficiently vital to warrant its consumption of labor and 


tuted abeit 75% of the total, Such production, while serving a Jono 
in times such as these. | . i | 


| | “ | 
| 











King- 0 is still producing — and establishing ne} pfoduction records 


with e 





@ering ability have 





ch new month. Our ma facturing y skill and engi 
been —— by|the Army, Navy and Aift Co! i 


turing 


le are now mianufac- 







ntirely new items for the normul 


production. This is possible only ion and 





planning which preceded actual 





The original schedules on many « rts called for deliveries of enormous 


quantifies—these have already b and will be ncreased stil] further 








so that| by mid-summer our production of war goods wil greaily ~— any 


previous total production. 
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Hard work and the! fullest cooperation of all employees have made and will 
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continue to make i program possible. 
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ANAEWS OF THE FINDUSTHKY 


Job Instruction 


Aids Output Increase 


Company-F ostered Programs Train Workers on the Job; 
Skilled Labor Shortage Grows as Unemployment Drops 


With employment in the automotive 
industry likely to pass the 800,000 mark 
when peak war production is reached 
in comparison to a peace-time high of 
540,000 workers last spring, companies 
are now busily engaged in training job 
instructors for war work under the 
Training Within Industry program of 
the War Production Board. A series 
of job instructor institutes is being held 
in 10 Michigan cities with the objective 
of improving the skills of 37,000 Mich- 
igan workers by July. More than 3000 
men in Michigan plants already have 
been trained as job leaders to show the 
way in upgrading and development of 
maximum skills by the war plant work- 
ers. 

On-the-job training in the Pratt & 
Whitney aircraft engine plant of the 
Ford Motor Co. brought very tangible 
results. Output was increased by two 
engines per day as a result of this pro- 
gram by which “green” men from auto- 
motive departments were transferred 
to the manufacture and assembly of 
aircraft engine parts. Initially, thirty 
job leaders were trained at the Ford 
airplane engine plant in January. At 
the present time there are nearly 600 
such job leaders and each is capable of 
instructing at least a dozen men at a 
time. This will help meet the eventual 
employment requirements of 17,000 men 
at the plant. As an example of speed- 


ing up engine output, one department 
now turns out 52 pieces per day com- 
pared to 40 formerly, although there 


has been no change in material or 
equipment. So successful has the Ford 


training experience been that such 
methods probably will be employed to 


instruct workers on other Ford war 
projects, including the new bomber 
plant. 


Chrysler Corp. sent thirteen educa- 
tional supervisors to attend a job in- 
structor training institute at Detroit. 
Other companies that have utilized this 
branch of the Training Within Indus- 
try program include Fisher Body Divi- 
sion of GM, Federal Motor Truck Co., 
Hudson, Stinson Division of Vultee 
Aircraft, Ine.; American Brakeblok 
Division, and Micromatic Hone Co. 

Already severe shortages are devel- 
oping in certain skilled occupations. 
Among these are machine repairmen 
and maintenance mechanics, bench tool- 
makers, jig and fixture builders. gear 
tooth grinders, layout inspectors, hand 
screw machine operators, template mak- 
ers and filers, and boring mill operators. 
Anticipating further labor shortages 
when the draft is more severely felt, 
Hudson Motor Car Co. recently adver- 
tised for tool makers and jig and fix- 
ture inspectors, 45 to 98 years old, in 
the helo wanted columns of Detroit 

(Turn to page 74, please) 


OPA Opens New Offices 


Opening of seven new offices, includ- 
ing one regional office and six field 
offices, was announced by the Office 
of Price Administration. 

The new office in Minneapolis (326 
Midland Bank Building’) becomes the 
twelfth OPA regional office. It wil! 
take over supervision of price control, 
rationing investigation, and enforce- 
ment operations in North Dakota. 
South Dakota, and Minneapolis. These 
three states were formerly in the Chi- 
cago region. 

The new field offices are located at 
Des Moines, Ia., Crocker Building (Chi- 
cago Region); Oklahoma City, Okla.. 
440 Key Building (Dallas Region); 
Portland, Ore., Bedell Building (San 
Francisco Region); Omaha, Nebr.. 
Grain Exchange Building (Kansas City 
Region) ; Cincinnati, Ohio, Union Trust 


Building, and Louisville, Ky., Todd 
Building (both Cleveland Region). 
Extend Machine Tool 
Rebuilding Order 

Preferente Rating Order P-77, cov- 
ering material for the rebuilding of 
machine tools, has been extended to 


May 1, 1942. This order, which applies 
only in the case of companies to whicn 
an individual copy of the order has 
been addressed with a serial number, 
was scheduled to expire April 1. 

Companies operating under. the ovr- 
der have been advised that they will 
be expected as soon as possible to shift 
over to use of the Production Require- 
ments Plan. 





Executive Organization of the War Production Board’s Automotive Branch 


This chart, listing the heads of the various branches 
of the WPB’s Automotive Branch, shows clearly the 
channels through which executive control is routed. 
Ernest C. Kanzler, Director of the Automotive Branch, 
has also been named the WPB regional director of 


the Lower Michigan and Toledo area. 





WAR PRODUCTION BOARD 


DONALD M.NELSON, 
CHAIRMAN 
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ASSOC. DIRECTOR CAPT.E.R.BALDRIDGE | 
| 7 
{ I | I I l 
ADMINISTRATIVE INFORMATION | | LABOR RESEARCH & STATISTICS LEGAL FIELD OPERATIONS PRIORITIES DISTRICT 
FFICE 
| RAYMOND S HOOVER | | PAUL H JORDAN Lassstinn H. HARBISON MORTIMER J. FOX MARX LEVA, HUGO WEISSBRODT, — | 
SENIOR ATTORNEY CHIEF JAMES E WILSON, — | 
CHIEF 
| ae __J 
[ I | | 
MACHINERY & EQUIPMENT STANDARDIZATION | | MATERIALS SECTION| | PLANNING STAFF | 
peer —— D. J. HUTCHINS, HP VALENTINE, 
E. C. BRANDT, F A. BOWER CHIEF CHIEF 
CHIEF AUGUST DEGENER 
C. B. HARTNER 
W. C. KLANN 
[ , 
CONTRACT DISTRIBUTION | | CONTRACT DISTRIBUTION 
fi | L I l BRANCH BRANCH 
[NEW MACHINE TOOLS| | CUTTING TOOLS ELECTRICAL EQUIPMENT | | TOOLS FIXTURES MACHINE TOOLS & (GRAND RAPIDS) (TOLE0O) 
|_H_S. TURNER C.D. BOOMHOWER AE. LITTLE aireceonee ene ne) HERMAN PLEASANT, A. E. BUCHENBERG, 
L. A. CARLSON TO BE NAMED oineennit aeennei 























i) 


AUTOMOTIVE and AVIATION INDUSTRIES 











Molybdenum Steels meet exacting service 
requirements without increasing costs 


A considerable saving has been hrought about by Without sacrifice of serviceability, costs have been 
making the vital cone clutch in a draw works assem- reduced by adopting this steel, noted for its excellent 
bly of cast Manganese-Molybdenum steel. physical property-cost ratio. 

This steel, containing 1.20%-1.50°% Mn and 0.30% - You will find the complete data on Molybdenum 
0.40% Mo, develops ample strength and hardness steels in our technical book, “Molybdenum in Steel”, 
when double normalized and tempered at 1200° F. helpful. A copy will be sent free on request. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS, 
MOLYBDIC OXIDE—BRIQUETTED CANNED °e FERROMOLYBDENUM e CALCIUM MOLYBDATE 


WE OE Yoo 
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Steel Production 


Reaches New High 


Plants Chalking Up Hard-to-Surpass Production Records; 


Scarce Strategic Materials 


By W. C. Hirsch 

Steel production has now attained 
a rate which can hardly be stepped up 
in the near future. In the output of 
plate, where the shoe still pinches 
most, a subsidiary of the leading pro- 
ducer has recently chalked up records 
that challenge all precedent and that 
it will be difficult to better in future 
performances. A crew of a 100-inch 


New Truck Registrations* 








Tung Oil 
Substitute 


Conjulin, a tung 
oil substitute pro- 
duced by the Wo- 
burn Degreasing 
Co., is said to be 
superior to the 
searce Chinese 
product. It has a 
specifie gravity of 
0.954 at 25 C, 
compares favora- 
bly with tung un- 
der a Browne 
heat test, and 
upon baking with- 
out driers pro- 
duees “a harder 
film than linseed 
oil. Allowed to 
stand for 24 hr. 
after the addi- 
tion of specified 
weights of min- 
eral spirits and 
certain naphthe- 
nate driers, Con- 
julin sets dry in 
60 min. Photo 
shows pilot plant. 


Replaced by Ferrous Metals 


continuous plate mill turned out in the 
preceding month 72,530 tons, more than 
9000 tons above the best previous 
month’s output. A 48-inch universal 
and a 140-inch three-high single-stand 
mill exceeded their best previous 
month’s record by 2000 tons each, the 
former having rolled 22,000 and the 
latter 34,831 tons in March. 
Gratifying as such gains in produc- 


tion are, especially at this critical time, 
it would hardly do to take their con- 
tinuance for granted. Therefore, relief 
for those with urgent military and 
naval contracts, faced with costly de- 
lays in the arrival of steel, is being 
sought not only through increased pro- 
duction, but also through paring still 
further diversion to all but the most 
vital needs: Ratings are being reshuf- 
fled and all uses that do not measure 
up to what is of supreme importance 
in the conduct of war are being subor- 
dinated, steps to that end by WPB be- 
ing imminent at this time. 

The long-range picture of the supply 
of both ferrous and non-ferrous metals 
is decidedly. encouraging in spite of the 
difficulties which the war has brought 
in the replacement of the ordinary 
sources of supply for tin, chromium, 
and other strategic metals. A year from 
now plans for substition for these will 
have begun to bear fruit, but it is the 
immediate present which necessitates 
emergency measures, some of which 
call even for modification of long- 
established Army practices. So, for 
instance, steel is being used in’ the 
making of shell cases to save as much 
as possible of the copper that goes into 
the making of brass, the orthodox shell 
case material. 

Announcement by the Office of Price 
Administration that the 1942 price of 
Lake Superior iron ore will be virtu- 
ally unchanged from that of last season 
gives further strength to the impres- 
sion that the market’s entire price 
structure will be left unchanged, at 
least during the first half of this year. 


WPA Expands Worker 
Training Facilities 

Facilities for training workers ur- 
gently needed in war production indus- 
tries are to be expanded by the Work 
Projects Administration through a plan 
which involves the use of idle machine. 
welding, and sheet metal shops. 
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Per Cent 


Four Months Model Year 
Change 
Per Cent Per Cent of Total January 
Change, January January 1942 over Per Cent 
January December January January 1942 1941 1942 1941 Change 
1942 over - - - : 
1942 1941 1941 1941 1942 1941 | 
Chevrolet 13,922 — 80.3 125,119 302,834 | — 58.7 
0 9,918 — 80.5 88,301 193,772 —-— 54.5 
Chevrolet 6,829 13,549 15,801 — 56.8 29.24 31.09 Plymouth 7,876 — 77.6 65,990 | 151,799 | — 56.5 
ord 6,559 11,446 15,797 — 58.5 28.08 31.08 Buick 5,643  — 66.4 47,896 | 115,253 — 58.5 
International 3,604 5.620 7,445 — 51.6 15.43 14.65 Pontiac 4.714, — 78.9 44,767 93,851 , — 52.3 
+ 2,616 4,467 4,496 — 41.8 11.20 8.85 Dodge 3,943 -— 76.3 34,036 60,290. — 43.5 
G. M.C. 1,778 3,090 3,388 — 47.6 7.61 6.67 Oldsmobile 3,764 — 80.5 34,635 79,500 | — 56.5 
White 463 585 662 — 30.0 1.98 1.30 Studebaker 2,710 — 66.1 19,098 34,908  — 45.3 
Mack 352 493 673 — 47.7 1.51 1.32 Chrysler 2,169 — 79.9 21,667, 38,409 | — 43.6 
Diamond T 272 389 447 — 39.2 1.16 .88 Nash 1,689 — 69.8 11,921 18,732 | — 36.3 
Studebaker 176 312 231 — 23.7 75 -45 Hudson 1,679 | — 68.8 12,875 25,713 , — 50.0 
Autocar 128 155 189 — 32.2 .55 .37 Packard 1,593 -— 64.5 17,072 23,031 | — 26.1 
Divco 104 96 145 — 28.3 -45 28 De Soto 1,544 — 74.8 13,756 | 24,051 , — 42.7 
Federal 100 147 120 — 16.5 .43 .24 Mercury 1,534. — 78.3 13,752 | 26,655 | — 48.3 
Reo 77 89 79 — 2.6 33 .16 Cadillac 1,005 | — 80.5 10,564 19,024) — 44.5 
Brockway 65 143 155 — 58.0 .28 .30 Lincoln 472 — 71.2 3,793 7,102 | — 46.5 
Willys-Americar 63 181 82. — 23.1 .27 .16 Willys-Americar. 373 | — 75.0 3,203 6,334 | — 49.5 
Plymouth 62 78 866 — 92.6 ae 1.70 Crosley 53 + 26.0 383 153 | +150.0 
F. W. D. 26 15 15 + 73.3 1 03 Miscellaneous 2 195 2,145 | — 91.0 
Hudson 21 34 65 — 67.7 .09 13 : 
Sterling 15 26 34 — 55.8 .06 .07 Total 64,603 — 78.3 569,023 1,223,556 — 53.5 
Misce!laneous 46 91 140 — 67.1 .20 .27 | 
- ~ — - ———---- Chrysler Corp. 15,532 — 77.4 135,449 274,549  — 50.6 
Total. 23,356 41,006 50,830 — 54.0 100.00 100.00 Ford Motor Co. . 11,924 — 79.9 105,846 227,529 — 53.5 
<5 ee General Motors Corp. 29,048 — 79.8 262,981 610,462 — 56.9 
; ; ey All Others 8,099 — 68.1 64,747 111,016 41.7 
* January new registrations are greatly in excess of new car sales as many of these 


sales were made in late December, but were not recorded until January. 
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* January new rezistrations are greatly in excess of new car sales 


as many 


of these sales were made in late December, but were not recorded until January. 
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Gasoline, in the tank or running through a pipe line 
to the carburetor ..| Lubricating Oil, slashing around 
in a crankcase or being pumped to all parts of a motor 
... Water, hot or gold, pdssing through a radiator 
into the motor block... cae these fluids will make a 
bead of Permate ix Form-A-Gasket move from 
position, melt or dis g peere ig 









Form-A-Gasket Number 2 dries slo ee 
Aviation Form-A-Gasket sets quickly * 








PERMATEX COMPANY. INC. 


Sheepshead Bay.N.Y.,U.5.A. 
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Monthly Motor Vehicle Production (U. S. and Canada) 


PASSENGER CARS TRUCKS TOTAL MOTOR VEHICLES 


1942 1841 1942 1941 1942 1941 

January 152,107 423 223 107,905 100,850 260.012 524.073 
February 56.189 405.160 98, 126 104,172 154,315 509 , 332 

2 Months 208.286 828 , 383 206.031 205 ,022 414,327 1,033,405 
March 422 289 111,589 533 ,878 
April 387,070 102,786 489 ,356 
May 427 ,538 117,817 545,855 
June 427,521 118,757 546 .278 
Juiy 347,597 121,300 468 ,897 
August 81,689 83.104 164,793 
September 170,338 78 413 248,751 
October 301 , 203 100, 166 401 ,369 
November 263,104 110,788 373,892 
December 181.613 120,995 302,518 

Tota! 3, 838.345 1.270.647 5.103.992 


Only JOHNSON BRONZE 


makes every type of 
SLEEVE BEARING 


SHEET BRONZE 
Plain or graphited 












CAST BRONZE 
Plain or graphited 


BRONZE ON STEEL 
Plain or graphited 


LEDALOYL 
Self-Lubricating 


A dependable SOURCE of SUPPLY 


@ There is one right type of bearing for every appli. 
cation. . . one that will deliver the greatest performance 
for the longest period of time. Johnson Bronze can 
help you determine the exact type to suit your re- 
quirements. Our facilities cover the production of every 
known type... our experience goes back more than 
thirty years. Why not consult with Johnson Bronze first? 


JOHNSON BRONZE ~~ 
5 


S/eeve BEARING HEADQOUARTER 
625 S. MILL STREET e NEW CASTLE, Pa. 
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Business in Brief 


Written by the Guaranty Trust Co.. 
New York, Exclusively for Auto- 
MOTIVE AND AVIATION INDUSTRIES 


General business activity has re- 
mained comparatively stable at levels 
slightly below the recent peak. The 
seasonally adjusted index of The New 
York Times tor the fourth week of 
March was unchanged at 133.8 per 
cent of the estimated normal, as 
against 124.3 a year ago. The unad- 
justed index of The Journal of Coim- 
merce for the same period is 122.4 
per cent of the 1927-29 average, as 
compared with 122.0 for the preceding 
week. 

Department store sales during the 
week ended March 28, as reported by 
the Federal Reserve Board, were 26 
per cent larger than a year ago. An 
equivalent increase for the four weeks 
then ended reflects the influence of 
the earlier Easter this year, with total 
sales in 1942 to that date 27 per cent 
above last year’s comparable figure. 

Railway freight loadings during the 
fourth week of March, totaling 804,- 
746 cars, were 1 per cent above the 
figure for the preceding week and 1.4 
per cent, above that a year ago. 

Bank debits in leading centers dur- 
ing the thirteen weeks ended April 1 
were 13 per cent larger than the total 
a year earlier. The increase outside 
New York City was 18 per cent 

Electric power output during the 
week ended Mareh 28 was slightly less 
than production in the preceding week 
but was 12.4 per cent above that a 
year ago. This gain compares with 
one of 12.5 per cent a week earlier. 

Bituminous coal production in the 
sume period averaged 1,858,000 tons 
daily, as against 1,823,000 tons for the 
week before and 1,967,000 tons a year 
ago. 

Crude oil production during the 
fourth week of March averaged 3,81%,- 
S50 =barrels’ daily, 128,150 barrels 
above the figure for the preceding 
week and 27,150 barrels more than 
the average recommended — by the 
Office of the Petroleum Coordinator 
for last month. 

Engineering construction contracts 
awarded during the week ended April 
2 amounted to 55 per cent more than 
the corresponding sum last year, with 
the total so far in 1942 registering a 
gain of 37 per cent over the compar- 
able figure a year earlier, according 
to Engineering News-Record. 

Professor Fisher’s index of whole- 
sale commodity prices for the week 
ended April 3 stands at 104.8 per cent 
of the 1926 average, one full point 
above the preceding figure, the largest 
weekly advance since last June. 

Member bank reserves declined $31 
million during the week ended April 
1, and loans and investments of re- 
porting members dropped $287 million 
to a level $3542 million above the 
total a year ago. 











Fairchild Gets Contract 


The Fairchild Engine & Airplane 
Co., Hagerstown, Md., has been award- 
ed a contract by The Army Air Forces 
for large quantities of a new twin- 
engined crew training airplane with 
even the gun turrets made by the 
Duramold process in which resin-im- 
pregnated plywood is molded into com- 
pound curves. 
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DON’T THROW AWAY YOUR BROACHES or 


SR ee 


oO 


Use the SUNNEN “‘MA”’ Precision 
HONING MACHINE to take out 
Ae P that Last Thousandth or so... 
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Reamers and broaches are expensive — and hard to get! Don't 
discard them simply because they are a little undersize. Go 
ahead — use them as long as you can— and remove that last 
thousandth or two with the Sunnen “MA” Precision Honing Machine. 

Leading defense manufacturers the country over are using 
this inexpensive machine to accurately finish internal cylindrical 
surfaces from .185” to 2.400”. Accuracy within .0001” is guar- 


pe anteed and has often been held to .000025” 


in production work. 


— 
. , 
: eggs sae cestecsseensnce cee senses acne 
ae 
ye 
" . 


Solves Five Important Problems 


1. Corrects errors of out-of-roundness and taper caused by 
previous operations. 


2. Produces super-smooth surface finishes. 


3. Accurately finishes holes to very close tolerances both as 
to size and straightness. 


4. Maintains alignment already established by previous oper- 
ations. 


5. Provides simple, low cost method for accurately duplicating 
sizes. 


Relieves Big Internal Grinders—Can Be Set Up 
in a Minute—Does Not Require Skilled Labor 
Fast— not only in production, but can be set up and work 
located in a minute. Any intelligent workman—or girl—can 


produce precision work with only a few hours’ practice. You 
can shift your highly skilled labor to other jobs. 


Write for FREE Bulletin 
giving complete information and showing many examples of 
use. Or if you prefer, we'll have a sales engineer call and 
demonstrate this equipment in your plant, on your job. 





‘earned bf oem 
SSUBNEN” 


eof] Of 





Molded Composition (Bakelite) Pulleys. Drawing ond Blank- Inner Bearing Ring 
Molded composition is o difficult material ing Die “Soves time Accurately FO 
to machine but it can be easily honed in producing smooth yor aged lost tenth 
10 © smooth fatth. bose metal finish. of stock. 





Hardened Steel Ring 4 
Gauge—finished to 
iese! Engine Fuel Injector Cylinder "S an accuracy of 
renatbong 4 > anne ae be fit within .000025” for round- Stone Lettering Air Hammer “Sunnen Bronze Valve. The Sunnen method of 
C0005 inch.” ness and straightness. honing does in five minutes what it took honing is used to secure oa high finish 
. oo 20 minutes to do by lapping.” and accuracy. 


== SUNNEN PRODUCTS CO. conccion Factory: Chethom, Ontri 
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G. J. Brandewiede has been appointed 
general manager of the new plant of the 
Curtiss Aeroplane Division of Curtiss- 
Wright Corp., which will make military 
transport planes. He formerly was with 
the Curtiss St. Louis Division. 

R. R. Morrison, formerly assistant works 
manager, has been named works manager 
of the Dodge Division of Chrysler Corp. 
Otis Hamby, formerly superintendent of 
the presed steel die division, has been ap- 


pointed master mechanic. 


comson, assistant truck sales manager, 
Fred J. 


been named to the staff. of 










Ruccen. dependable 
Wells Saws can help answer 
industry’s demand for faster. 
precision metal cutting. 
Wells’ simplicity of design 
and engineering features 
fuarantee 


long, uninter- 


rupted service. 


WELLS MFG. CORP. 


WELLS BAND SAWS 


58 


AA ll RE IA 


George W. Mal- 


has 


Lam- 


Now Built in 3 Sizes 


No. 5—5” dia. 
5” x 10” flat. 
No. 8—8” dia. 
8” x 16” flat. 
No. 12—12” dia. 
12” x 16” flat. 


Also the No. 9 Upright Saw 


in charge of manufac- 
Don T. Stanton, former sales 
supervisor, becomes director of passenger 
car and truck service, succeeding Ben 
Settle, who has been transferred to special 
duties at the Chrysler Tank Arsenal. 

Frank J. Kennedy and Joseph A. Cappi 
have been elected to the board of directors 
of Electric Auto-Lite Co., succeeding the 
late J. H. Householder and ©. J. Phipps. 

G. M. Williams, board chairman and presi- 
dent of Russell Mfg. Co., Middletown, Conn.. 
has been elected vice-chairman of the 
board and a member of the executive com- 
mittee of Vultee Aircraft, Inc... where he 
will serve for the duration. 

John A. Royall, vice-president and trea- 
surer of Menasco Mfg. Co., has been elected 
president, succeeding A. EK. Shelton. 

Harry Conrad, formerly with the \uto- 
motive Branch of the War Production 
Board, has joined the staff of the Automo- 


born, vice-president 
turing, while 







round or 
round ¢r 
round or 


Fast, accurate Wells Saws 
are portable—you can take 
them to any job around the 
plant. They cut metal in a 
wide variety of shapes—use 
them on production, main- 
tenance or odd jobs. Write 
for full details or see your 
mill supply dealers. 


Three Rivers, Mich. 


For Continuous 
Metal Cutting. 


When writing to advertisers please mention 


tive Council for War Production to work 
with the Product Divisions. 

William F. Wise, executive vice-presi- 
dent, and Thomas A. O'Hara, president of 
the Colonial lee Co., have been elected 
directors of the Aviation Corp. Benjamin 
M. Smarr, formerly with General Motors 


Corp., has been appointed director of pur- 
chases attached to the Detroit office. 

W. T. Graham, formerly factory manager, 
has been elected vice-president in charge 
of manufacturing for Fleetwings,  Inc.. 
Bristol, Pa. Charles L. Nielsen, formerly 
assistant controller, has been elected sec- 
retary. 

S. P. Thacher, manager of the tire engi- 
neering and service dept. of U. S. Rubber 
Co., granted a leave of absence 
to become special assistant to Brig.-Gen. 
J. L. Frink, chief of the Motor Transport 
Division of the Quartermaster Corps. 
Thacher will develop a rubber conservation 


has been 


program for the U. S. Army. 
Clarence J. Reese, president of Conti- 
nental Motors Corp., has been elected a 


Bond-Fund, Inc., 


Ine. 


director of the Manhattan 
and of New York Stocks, 

James Cope, manager of the 
ton office of the AMA, has been appointed 
head of the Washington Reporting Service 
of the Automotive Council for War Produc- 
tion. William H. McGaughey, editor of 
Automobile Facts, becomes manager of the 
Council’s public relations dept. and Harlan 


Washing- 


V. Hadley, formerly head of the Detroit 
bureau of The Wall St. Journal, will join 
the public relations staff as director of 


information services. 

Charles W. Kynoch, chief engineer of the 
export division of Chrysler Corp., has been 
appointed an associate director of the Mo- 
tor Transport Division, Engineering Branch, 
of the Quartermaster Corps. 


The following have been elected vice- 
presidents of Gar Wood Industries, Inc. 
W. H. Hammond, sales manager of the 


hoist, body and tank divisions; J. B. Haile, 


general manager of the road machinery 
division, and G. E. Robinson, manager of 
the winch division. 


Alan J. Pickering has been elected assist- 
ant treasurer of Republic Aviation Corp. 

Hugo Weissbrodt has been appointed chiet 
of field operations for the newly created De- 


troit region of the War Production Board. 
Before joining the Automotive Branch of 
the WPB as chief of the procurement and 
expediting section in February, Weiss- 


brodt was general manager of the Spring- 
field (Ohio) Works of International Har- 
vester Co. 

Max M. Gilman has resigned as president 


of Packard Motor Car Co. due to ill health 

following an automobile accident in which 

he suffered severe injuries last Jan. 22. 
New officers elected by Trailer Co. of 


America, Cincinnati, are: David R. Calhoun, 
Jr., president; C. J. Dalton, treasurer, and 
Robert Teare, assistant controller. The 
executive committee is composed of W. T. 
Childress, president of Columbia Terminals 
Co., St. Louis: G. Corson Ellis, of McKinsey, 
Kearney & Co., Chicago management spe- 
cialists, and Calhoun. 

John F. Creamer hus resigned as presi- 
dent and general manager of Wheels, Inc., 
and will be succeeded by Joseph A. Schrafel, 


formerly secretary of the corporation. Mr 
Creamer has been called for service in the 
Motor Transport Division of the War De- 


partment. 

J. J. Hilt, vice-president of Young Radia- 
tor Co., will supervise the company’s re- 
cently enlarged Aircraft Products Division. 
J. C. Shaw will head the engineering work 
of the division. 

H. M. Northrop, formerly chief engineer 


of Hudson Motor Car Co., is now vice-presi- 


dent. 

S. G. Baits has been appointed general 
manager for the Naval Ordnance Plant at 
Centerline, Mich. 


Milton C. Everett is now connected with 
the Engineering Department of Ranger Air- 
craft Co. 

Frederick C. Horner, formerly assistant to 
chairman of GM, has been appointed to the 
Transportation Division, Services of Sup- 
ply of War Department, to have charge of 
matters relating to commercial truck and 

(Continued on page 60) 
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ANOTHER 
PROBLEM 
LICKED 





#, 


WITH A CITIES SERVICE CUTTING FLUID. 


An important manufacturer of electrical appliances 
was confronted with a cutting fluid problem on some 
of his automatic screw machine operations. These 





MR. SHOP SUPERINTENDENT: 


machines are required to do a number of operations on If any of the following operations are 
a variety of metals. The sequence of operations in- performed in your shop you should in- 
volves frequent changes of stock. vestigate Cities Service Cutting fluids: 
, , Broachin Reamin 
The problem was to find a cutting fluid that would j ’ ph . 
be adaptable to these changes and perform equally well Tapping Drilling 
with all. A Cities Service lubrication engineer solved it Threading Milling 
with one of the Chillo Oils. Results: Improved tool life Gear Shaving Planing 
—increased production—lower production costs. 
Gear Cutting Turning 
Why not discuss the possibilities of Chillo Cutting Sawing 








fluids on your own operations with one of our lubrica- 
tion engineers? 





OIL IS AMMUNITION — USE IT WISELY! 


(Name of above manufacturer on request.) aint eee ee Se a ee ae ee ee ae ae ae ee ee ee 
















Our booklet “Metal Cutting Lubrication” 
will be sent free to cutting oil users. At. 


Write to —— _ 
, CITIES SERVICE OlL COMP 


26, Sixty Wall Tower: N. Y. 


Room 13 











any of the following eon 
or CLEVELAND a ii 
CHICAGO “ dan 
KANSAS cit . eae 
CONCE-ALWAYS. ARKANSAS FUEL ol eemeeuels as 
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| ; orT - ATLAN 
CONCE-ALWAYS > ALWAYS SHREVEP - —— 





= 
t 
i 
I 
I 
i 
Name.. i 
t 
I 
I 
I 
i 
i 


A LUBRICANT FOR EVERY INDUSTRIAL NEED 
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MEN 


(Continued from page 358) 


bus service and equipment and air trans- 


ye rtation. 


Robert A. Wickes was 
tury and treasurer of 
Corp., succeeding Carl C. 
signed. 


appointed 
American 
Francis 


secre- 
Bosch 
who re- 


R. G. Forsberg has been appointed pur- 
chasing agent of Jessop Steel Co. He suc- 
ceeds R. J. Murray, who is now secretary 
und assistant treasurer of the company. 

Edward Payson Bullard, II!, was elected 
vice-resident in charge of manufacturing of 
The Bullard Co. John A. Bullard and J. W. 
Cc. Bullard, Jr., were elected to the Board. 


Charles D. Cavett hus been appointed ad- 


vertising and sales promotion manager of 
Cummins Diesel Engine Corp. of New York. 


Edward Riley has joined the staff of the 
Automotive Council for War Production and 
has been assigned to the Tank, Combat Car 
and Parts Division. 

Marion P. Crews, former CAA official, 
has been appointed Dayton representative 
of Boeing Airplane Co. and Boeing Aircraft 
Co. He will serve as liaison man for all 
branches of the companies with the mate- 
riel division of the Air Corps. 


Herrman A. Schatz 
Herrman A. Schatz, president of The 
Schatz Mfg. Co., and the Federal Bear- 
ings Co., Inc., Poughkeepsie, N.Y., died 
last month at the age of 65. 











metal products. 


properties, 
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Specialists in 


OILPROOF 


ANTI-CORROSIVE 
WRAPPINGS 








As the largest manufacturer of specialty 
packaging papers, we have long made 
anti-corrosive and oilproof wrappings for 
annular bearings and small machine parts. 


Recently, at the request of firms in the 
aviation industry, we perfected a complete 
line of special anti-corrosive wrappings for 
the protection and long-term storage of all 


These papers have proven anti-corrosive 
combined with oilproofness, 
strength, pliability and moisture-vapor- 
proofness. They can be “tailor-made” to 
your specifications if necessary. 


Write for Samples and Technical Bulletin No. 82 


RIEGEL PAPER 














CORPORATION 


MADISON AVENUE, NEW YORK, N. Y. 
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Studebaker Sales Plan 

As part of a “back to action” cam- 
paign being waged by Studebaker deal- 
ers, a factory-prepared Rationing Plan 
Sales Kit has been made available to 
members of the dealer organization. 
It is hoped that many prospective buy- 
ers, either hesitant or unaware of thew 
eligibility, will be attracted by the plan. 


Officer Roster of 


Automotive Council 


The complete roster of officers and 
directors of the recently established 
Automotive Council for War Produc- 
tion has been named as follows: 


President—Alvan Macauley, Packard Mo- 
tor Car Co.; Vice-presidents—Clarence W 
Avery, Murray Corp. of America; Robert F. 
Black, White Motor Co.; C. C, Carlton, Mo- 
tor Wheel Corp.; Paul G. Hoffman, The 
Studebaker Corp.; Treasurer—George j 
Mason, Nash-Kelvinator Corp.; Secretary 
—John W. Anderson, The Anderson Co. 

Directors—l. B. Babcock, Ye.low Truck & 
Coach Mfg. Co.; A. Edward Barit, Hudson 
Motor Car Co.; W. P. Brown, Briggs Manu- 


facturing Co.; E. A. Clark, Budd Wheel 
Co.; A. T. Colwell, Thompson Products Co.: 
Charles Davis, Davis Tool and Engineering 
Co.; Edsel Ford, Ford Motor Co.; Joseph W 
Frazer, Willys-Overland Motors, Inc.; K 
T. Keller, Chrysler Corp.; H. W. Knapp, 
MecQuay-Norris Mfg. Co.; P. V. Molder, 
International Harvester Co.; C. E. Wilson, 


General Motors Corp. 
Managing Director—George Romney 


Tin Order Amended 


Regulations governing tin usage, 
which was brought under WPB con- 
servation control by Order M-43-a on 
March 18, are revised under the terms 
of Amendment No, 1A. Sub-paragraph 
(c) (2) (ii) of the Order is amended 
to allow the use of enough solder to 
manufacture the cans permitted by 
Conservation Order M-81. 

Ternemetal used for 
cans under Conservation 
must be limited in tin content to 15 
per cent by weight. Ternemetal used 
to coat long ternes may not contain 
more than 10 per cent tin by weight. 


terneplatinzg 
Order M-81 








Conventions and Meetings ’ 


American Foundrymen’s Assoc. 
Convention, Cleveland, O... 


Annual 
.. April 20-24 

Chamber of Commerce of U. S., Annual 
Meeting, Washington, D. C..April 27-30 





Assoc. of American Battery Manufac- 

| turers Spring Meeting, Cincinnati, 
May 7 and 8 

| Natl. Metal Trade Association, An- 

| nual Convention, New York City, 
May 19-20 

| Society of Automotive Engineers, Semi- 

| Annual Meeting, White Sulphur 
Springs, W. Va. .....0.. May 31-June 5 

| American Society of Mechanical Engi- 

neers, Semi-Annual Meeting, Cleve- 
Sante NAN as). kee bx aceeud June 8-10 

Natl. Metal Congress & Exposition, 
EMME 43s cadena wiantes scams Oct. 12-17 
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HERE’S FOR THE 
NEW ARMY OF 










This Book will be mailed free only 
under the following conditions: 















It covers only Models R and RA Acme- 
Gridley Bar Automatics —is not useful for 


Every month greater numbers of Model RA cartier models (A, C, F, G, 1 machines) for 
which no books are left. 


Acme-Gridleys are rushed to plants where 


hundreds of new operators are being trained 2 Ge Gompmy comm, BORE Ot Oe 
machine on which you are actually work- 
for the faster and better production of parts ing, such as R1-1/4”, RA1-5/8”. | 


for shells, guns, tanks and planes. 
| 1g , apes 3 If our records show that you have already 


received a copy, another will not be sent. 





To this army of Acme-Gridley operators 

° ° ° ° ° If you are not a foreman, operator or assist- 
behind the fighting lines this valuable 4 ant, but merely interested in this book, send 
Operators Hand Book is free. Its 124 pages 50c (a fraction of its cost) with your letter. 
with over 100 illustrations were prepared by a ee 


our own operators — men who know 5 Due to the reasonably limited supply of this 


, book we are obliged to adhere strictly to 
Acme-Gridley from A to Z. the above conditions. 


bATI@ GIANG GAGiad 


170 EAST 131ST STREET » CLEVELAND, 








“ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE iii « AUTOMATIC THREADING DIES 
{AND TAPS » SCREW MACHINE PRODUCTS + THE CHRONOLOG « LIMIT SWITCHES + POSITIVE CENTRIFUGE « CONTRACT MANUFACTURING 


Passenger Car and Truck Production (U. S. and Canada) WPB Amends 


TWO MONTHS Truck Order 


The War Production Board has au- 

February | January | February Per Cent eS . an. alt triniioe <3 

1942 1942 | 1941 1941 Change thorized producers of trucks with a 

rs = - gross weight of between 9000 and 16,- 

Passenger Car Production: | 000 pounds to use up fabricated or 

pa ge ne agama 52,200 147,858 394,513 | 805,746 —75.2 semi-fabricated materials on hand Feb- 

—— ——— ined ee aaa mansadl ——" ruary 28, 1942, in order to take care 

Tem. .... 56,189 | 152,107 | 405,160 | 828,383  —74.8 of Army and Navy and Board of Eco- 

Truck Production: nomic Warfare export requirements. 

gt gal 61,934 | 90,403 | 91,109 | 172,337 | 180,754 | — 4.5 Manufacturers advised the Automo- 
Canadian plants. . 16,192 W, ‘ +38. . 

4 Le ee —. | tive Branch that they had accumulat- 

98,126 | 107,905 | 104,172 206,031 205,022, + 0.6 ed inventories sufficient to produce 

Total—United States plants 134,134 | 238,261 | 485,622 | 372,395 986,500 | —62.3 approximately 28,000 vehicles in this 

Total—Canadian plants............ 20,181 21,751 23,710 41,932 46,905 | —10.6 weight classification before WPB is- 

Total—Cars and Trucks—U.S.and Canada) 154,315 260,012 509,332 414,327 1,033,405, —60.0 | Sued orders cancelling March produc- 

: ——_—_—— Sears Sees |e tion quotas and prohibiting production 

after February 28 of all trucks except 

those having a gross weight of 16,000 


pounds or more. 
ba U — I & 34 QA n | Since there is a large demand by the 


Army, Navy and other war agencies, 
and by the Board of Economic War- 
oO ‘ UW @] R & fare, for trucks in the 9000-16,000 
pound category, WPB has _ issued 
Amendment No. 6 to Limitation Or- 
der L-l-a permitting manufacturers to 
assemble fabricated or semi-fabricated 
materials on hand February 28 in 
either knock down or built-up form in 
order to provide the estimated 28,000 
additional vehicles. 
The vehicles must be produced with- 
out tires, and the war agencies order- 
ing them must supply tires, casings 
and tubes from their own stocks. None 
may be sold for civilian use. 
An extension of Limited Preference 
Rating Order P-54 until May 31 was 
ordered by the WPB to enable produc- 
% Twenty-five years ago ca spring manufacturer filled ers of medium and heavy trucks to 

obtain materials necessary to complete 
his quenching tank with 40.000 gallons of Houghton’s authorized production quotas. The ex- 
tended order makes available an A-3 
rating for materials going into the pro- 


made in the heat treat, that tank still stands, filled with the COREE 66 TER RR Telaey Seen. 





Quenching Oil. x Today, amid the many improvements 


same oil poured in it originally. Only slight replenish- 
ments have been necessary to make up the carry-awuy 
loss. ye Literally millions of springs have been hardened 


in that tank during the past generation .. . hardened N. W. Ayer & Son, Inc., has been awarded 


. s e ° —" the advertising account of the Boeing Air- 
uniformly without sludging, fractional distillation or plane Co. 
Vincent H. Bergmann, director of mar- 
chemical change in the oil. Only keting research for Campbell-Ewald Ce for 
the past 15 years, has been appointed senio) 
. " economist with the U. S. Bureau of Labor 
Houghton Quenching Oils can Statistics assigned to the Chicago regional 
office. 
show such a record. How about J. Widman Bertch, formerly vice-presi- 
dent of Lee Anderson Advertising Co., De- 
9 troit, has been appointed national director 
aaa quench tanks? of the special projects salvage section of 
* the War Production Board, with headquar- 
ters in Washington. 
E. F. HOUGHTON & co Mason Britton, vice-president of McGraw- 
“ Hill Publishing Co., and Bennett Chapple, 
PHILADELPHIA assistant to the president of the American 
* fe Rolling Mill “o., have been elected to the 
Chicago Detroit Board of Directors of Advertising Council, 
Inc. 
, Paul Teas, Inc., is now associated with 
iA The Carpenter Advertising Co. and is 
7 6 ui located at The Citizens Bldg., Cleveland. 
No corporate change affecting either inter- 
est is involved. 
| Clarence W. Krueger has been appointed 
Q u t rn Cc we t i G a | ' L as | sales manager of Whitman & 3arnes. 
| George W. Clarkson has been named to fill 


Mr. Krueger's former position as manager 
of the company’s New York sales office. 
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HEN a gear can be comfortably overweight, muscle- 
bound, loose-meshing . . . then it can get along with less 


accurate finishing than a gear grinder provides. But the stream- 


lined, fighting-trim, hard-working gears in today’s aircraft super- 


chargers, tank transmissions, and the like must be right. Total 
load-per-gear-tooth is greater, so load distribution must be even, 
constant, accurate. That calls for gear grinding . . . there’s no 
shortcut, no substitute. 

Pictured below is Yankee quality at work —a gear being 
ground. It’s a P&W gear grinder; we can’t reveal where it’s 
being used or where the gear will go . . . but we can admit that 
the tolerance is a scant +.0002’! Hardening distortions are 
being removed . . . this gear will be right . . . only grinding will 


do it. 


Gear grinders — typical precision machines — are one of 
hundreds of classes of Pratt & Whitney tools now at work all 


over the country building America’s strength for Victory. 
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A 24-puge booklet, Something About 


ILIA MLM URL ITKY issued by pigs toa Spencer Steel Co 


is designed 





combat.* 
The 41st edition of How to Run AL 


The American Steel & Wire Co.’s_ book, 
Manual of Spring Engineering, is a 132- 
page book covering all types of springs, 
spring materials, fatigue characteristics, 


Works, South Bend, Indiana. Copies 
priced at 25 cents each and may be 


General Tire & Rubber Co.* its No. 0 Hydraulic Rigidmil.* 

An enlarged and revised edition of its A new 48-page illustrated catalog, 
bulletin on The Hevi Duty Carburizer has lished by the F. J. Stokes Machine 
been issued by Hevi Duty Electric Co.* discusses the increasing application, 
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PRACTICAL APPLICATIONS 
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SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 

























































Our 
Job In Helping To Win The War, has been 


: ae 


show how the products it 
manufactures are actually used in military 


athe 


has been announced by South Bend Lathe 


are 


had 


by writing to South Bend Lathe Works.* 


ete. It is well illustrated and has special a : : : 

Nomographiec charts, numerous tables and Che Sheffield Corp., Dayton, Ohio, has 
a complete analytical index. In requesting published a oe basic textbook — precision 
a copy, please use your company letter- gazes and their use in industrial inspec- 
head. * tion, titled Dimensional Control. Copies are 

A well illustrated booklet telling about 41-50 each.* 

guayule, the Mexican shrub from which the Bulletin O-1, Sundstrand Machine ‘Tool 
United States hopes to harvest large quan- Co., illustrates and describes the use, fea- 


tities of rubber, has been issued by The tures, possible cycles and specifications of 


pub- 
Co... 


eco- 
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nomies and other advantages of manufac- 
ture, by tabletting or compressing, of pow- 
dered metals and other materials in pow- 
dered form. It is designated as Catalog 
T-41.* 

Doalls On Production is a new book of 
photographs taken of the Doall contour ma- 
chines in operation. The book has refer- 
ence value to plant production engineers, 
instructors and students. It is published 
by Continental Machines, Inc.* 

Sound Check Your Gears is the title of a 
new folder issued by National Broach & 
Machine Co., describing and illustrating the 
new Red Ring Gear Speeder.* 

The first issue of Ceco Sparks has been 
published by the employees of Chambers- 
burg Engineering Co.* 

Catalog No. 500 has just been published 
by Scully-Jones Co., 1901 S. Rockwell St., 
Chicago. It is a 384-page thumb-indexed, 
leather covered book displaying, so far as 
possible, the complete line of Scully-Jones 
tools. Tables and dimensions give all 
necessary dimensions to facilitate the appli- 
cation of these tools to specific kinds of 
work. Included in the book are data con- 
cerning standard high production tools— 
replacement or perishable tools—that may 
be ordered by catalog number, name or 
tool, style, size or part number. <A feature 
of the book is the picture index for quick 
selection of tools desired, each tool being 
illustrated by means of halftone cuts 
labelled with the name of the tool and ac- 
companied by a page number on which de- 
tails appear. There are 17 main sections 
of the book devoted to Scully-Jones stand- 
ard tools, special tools and tables and 
charts. * 

The Electric Controller & Mfg. Co.’s new 
booklet describes two new systems of con- 
trol for A-c cranes—EC&M A-c Dynamic 
Lowering Control and EC&M _  Contra- 
Torque Lowering Control.* 

Torch Pointers, a new booklet by Clayton 
& Lambert Mfg. Co., describes and illus- 
trates the component parts of a blow torch, 
the principles on which it operates, the best 
methods of filling, starting and stopping and 
what regular steps should be taken in order 
to get the greatest number of years of ser- 
vice from the torch.* 

The Moore Steam Turbine Division, 
Worthington Pump & Mch. Corp. has issued 
two new bulletins, No. 1951 covering stem 
turbines with combined reduction gears, 
types GA & GB, and No. 1955 covering 
Multi-Stage Steam Turbines, type ‘S.’’* 





* Obtainable through editorial depart- 
ment. AUTOMOTIVE and AVIATION INDUS- 
TRIES. Address Chestnut and 56th Sts., 
Philadelphia. Please give date of issue in 
which literature was listed. 


Rationed Tires Equal 
5 Percent of Past Sales 


Total quotas of new tires released 
for passenger automobiles under OPA 
rationing in the first three months of 
this year showed a reduction of almost 
95 per cent from the total replacement 
shipments reported by the Rubber 
Manufacturers’ Association in the cor- 
responding period of 1941. 

Reflecting the relatively greater im- 
portance of truck and bus transporta- 
tion in the Nation’s economy, releases 
of new truck tire quotas in the first 
quarter were only a little more than 
27 per cent below the total of replace- 
ment shipments in the like period of 
the preceding year. 


New Chemical Plant 


Contracts have been let for construc- 
tion of a $20 million magnesium plant 
on the St. Clair River in eastern Mich- 
igan to be operated by the Dow Chem- 
ical Co. 
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MACHINE TOOL 


CE ee ee Oe 


FOR AIRCRAFT 
ENGINE AND 
PROPELLER WORK 


Production machines for 
doing duplicate work in 
large quantities. 


Simple in design they are 
easy to operate and have 
the rigidity to stand up 
under the most exacting 
continuous service. 


Send for bulletin No. 302 
which explains these ma- 
chines in detail. 
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Modern Fire Truck 


This fire truck body built on a Mack chassis by Cardox Corp. for the Cramp 
Shipbuilding Co. is equipped to spray a carbon dioxide mixture contained 
in a refrigerated section storing three tons of carbon dioxide under pressure. 






Built to Stand the Wear 
and Tear of Today’s 
Production 


Every Greenlee Automatic Screw Machine turned off 
the assembly floor has been built right to measure 
up to the highest standards of quality and ac- 
curacy obtainable .. . built right to give the speed 
and accuracy that is daily saving vital seconds in the 
production of the shells, aircraft parts, gun parts 
and munitions so essential to this nation’s safety. 
And built right to stand the wear and tear of today’s 
unusual production demands. Even in our hurry 
to build more machines for Defense Work, there are 
no short cuts to quality. When this emergency 
has passed, Greenlee Machines will still be turning 
out ordinary peace-time parts just as fast and 
just as accurately as they now produce defense work. 
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Gas Delivery Cut Again; 
Establish Mark-Up Ceiling 


The War Production Board has is- 
sued an order further cutting gasoline 
deliveries to dealers in 17 Eastern 
states, the District of Columbia, ana 
Oregon and Washington. 

The new cut reduces bulk deliveries 
to 662 3 per cent of average deliveries 
in December, January and February, 
adjusted for seasonal variations. De- 
liveries had been reduced 20 per cent 
since March 19. The new cut became 
effective April 16. 

At the same time the Office of Price 
Administration has announced that 
Amendment No. 2 to Temporary Maxi- 
mum Price Regulation No. 11, permits 
retailers to charge three cents per gal- 
lon of gasoline above the cost to them. 


Modify Rubber Order 


In order to provide retreading ma- 
terials for a limited number of tires to 
be used by workers in defense indus- 
tries, the War Production Board today 
amended rubber order M-15-b-1 to per- 
mit the manufacture of passenger car 
capping stock entirely from reclaimed 
rubber together with a small quantity 
of crude for cushion stock. This pro- 
vision, embodied in Amendment 3 to 
the order, formalizes an authorization 
for the manufacture of this type of 
capping stock made on March 21. 

The amendment also makes changes 
in the specifications for tires and camel- 
back which allow manufacturers to 
shift the use of compounds between 
tread and friction within the over-all 
limits of crude rubber and reclaimed 
rubber allowed for a tire. Camelback 
may be made only in truck and bus 
sizes. 

A new specification list added to the ‘ 
order by the Amendment prohibits the 
use of rubber in the manufacture of 
a number of articles for the Army, even 
though the use of rubber may be called 
for by the Army purchase order or by 
Army specifications. This prohibition, 
issued at the request of the Army, cov- 
ers such articles as ash trays, raincoat 
fabric, wainscoting, weatherstripping, 
friction tape, and furniture cushions. 

Authority under which retreaders 

| and recappers will be able to get initial 
allotments of camelback for passenger 
car tires and local rationing boards may 
issue certificates for purchase of new 
tubes for List B passenger cars and 
trucks is contained in Amendment No. 
4 to the Revised Tire Rationing Regu- 
lations. The amendment, which went 
into effect April 10, prohibits the appli- 
cation of truck type camelback to tires 
to be used on passenger cars and the 
application of passenger type material 
to truck tires. 


Gisholt Builds Addition 


| With the authorization of the De- 
fense Plant Corporation, the Gisholt 
Machine Co., Madison, Wis., is building 
an addition to its Northern Works. 
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Experienced engineers are available at every 
Westinghouse office to help you with your elec- 
trical and production problems. These men are 
constantly working with plant engineers in all 
types of industries. Problems that occur once in the lifetime of a 
manufacturer are often daily occurrences with our engineers. Thus, 
problems solved in one plant provide a quick answer to similar 
problems elsewhere. Maybe these men can help you, too. 


One of the most important single group of 
workers in your plant is your maintenance 
crew. These men deserve all the help you can 
give them. 

Westinghouse has prepared a valuable book on the care and 
maintenance of electrical equipment. Pocket-size, it gives helpful 
hints on the care of linestarters, bearing lubrication and mainte- 
nance, tips on general inspection and many other suggestions on 
how to keep electrical equipment on the job. 

“Maintenance Hints” is free. Each of your maintenance men 
should have a copy. To be sure they get one, fill in the coupon 
now and mail it today. 

All of the above services are available through our local office. 
A phone call will bring you any one or all of them. 
Westinghouse Electric & Manufacturing Company 

East Pittsburgh, Pa. J-94491 


nc 
a: 4 


S 


NEW 


When you request copies of 
Maintenance Hints, your 
name will automatically be 
placed on our mailing list to 
receive Maintenance News. 


HINTS ON HOW TO MAINTAIN ELECTRICAL 
EQUIPMENT 


Continuous production depends on proper maintenance. 
This book will help. Thousands of maintenance men are 
already using it. Gives timely tips on the care and main- 
tenance of electrical equipment. Published in two volumes. 
You can have both. Vol. I is wire-bound. Vol. II is loose- 
leaf so additional booklets can be added as released. 

Fill in the coupon now and mail it today. When we 
receive your request your name will automatically be 
placed on our mailing list to receive Westinghouse Main- 
tenance News—another free publication for maintenance 


men, issued periodically to give latest news on mainte- 
nance methods. 








Operator drops shell and band into the “nest”, 
presses a button, the machine squeezes the band in 
place and ejects automatically. One, two, three, or 
four squeezes can be selected, with automatic index- 
ing between squeezes to permit uniform metal flow, 
prevent crystallization of the copper, and provide 
thorough penetration into the serrations. First stroke, 
when two or more are used, is a partial squeeze to 
flow the ring to top of serrations. Pressure can be 
closely regulated to suit a variety of conditions. Pro- 
duction obtainable depends on the efficiency of the 


operator in loading. Cycle of one stroke is 11/2 secs. 


CAPACITY-37MM. SHELLS 


600 


SHELLS 


1200 


PER HOUR 


The R-J Shell - Banding 
machine is hydraulically 
operated with electric 
controls, It will handle 
all sizes of projectiles 
from 20 mm. to and in- 
cluding 75 mm. size, 
either armor-piercing or 
high-explosive types. It 
can be changed over from 
one size to another in 
less than 15 minutes. 
Equipped with a 10 h.p. 
motor and takes floor 
space of 36” x 72”. 


We specialize in the design and manufacture of 
distinctive production machinery and are seek- 
ing opportunities to help you obtain greater pro- 
duction at lower unit cost. 

REHNBERG 


REMMBERG-JacoRson MFG. CO. 
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Press Assn. Photo 
Boeings on Patrol 


Flying in formation over their defense 
area, three Boeing bombers attached to 
the Hawaiian Air Force bomber com- 
mand search the skies for evidences of 
enemy activity. The two on the left are 


Boeing 17 E’s, on the right, a 17D. 


Newhall Named 


Rubber Coordinator 


Appointment of Arthur B. Newhall 
as Coordinator for Rubber, with broad 
powers to direct and integrate all cur- 
rent programs dealing with the use, 
control or production of natural and 
synthetic rubber, was announced re- 
cently by the War Production Board. 


Canadian SAE Meeting 


Joseph Geschelin, Detroit Editor, 
Chilton Publications, is scheduled to 
address a general meeting of the Ca- 
nadian Sections of the Society of Auto- 
motive Engineers April 17 on the Sub- 
ject of the influence of automotive mass 
production methods on the manufac- 
ture of the weapons of war. 


Stewart-Warner Directors 


At the annual meeting of the stock- 
holders of the Stewart-Warner Corp., 
six of the seven incumbent directors 
were re-elected. President Frank A. 
Ross presided. 


Bendix Buys Fedders Plant 


Fedders Mfg. Co., Inc., has sold its 
automobile heater and radiator plant 
in Owosso, Mich., to Bendix Aviation 
Corporation as an agent for the U. S. 
Defense Plant Corporation. 


Pomona Buys Pump Plant 


Pomona Pump Co., Pomona, Cal., has 
purchased the Westco Pump Division of 
Micro-Westco Ine. and will continue 
operation of the plant in St. Louis. 


Howard Fisher 


Howard Fisher, 40, youngest of the 
seven brothers who formed the Fisher 
Body Corp., died March 31 at his home 
in Detroit after a short illness. 
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New Trailmobile Head 


David R. Calhoun, Jr., St. Louis in- 
dustrialist, has been elected president 
of the Trailer Co. of America, Cincin- 
nati. He succeeds A. J. Woltering. 


Machine Tool Shipments 


Value of new machine tools, presses 
and other metal working machinery 
shipped during February was $93,100,- 
000. Shipments of machine tools alone 
amounted to 20,307 units with a total 
value of $84,355,000. 


ODT Appeal Board 

Joseph B. Eastman, Director of the 
Office of Defense Transportation, an- 
nounced establishment of a special Ap- 
peal Board in Washington, D. C., to 
consider appeals from decisions of the 
ODT’s Local Allocation Offices under 
the commercial-vehicle rationing plan. 
The special Board has been set up pend- 
ing creation of Local Appeal Boards. 

Members of the Board are: M. V. 


Fredehagen, Office of Civilan Defense; 
W. Foster Banks, Motor Haulage Co., 
Brooklyn, N. Y.; J. B. Pymer, 
Baking Co., Baltimore, Md. 


City 
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HANSEN Push-Tite 


AIR HOSE COUPLING | 


Regardless of the air pressure Hansen Push-Tite air hose 
couplings are absolutely air tight with no leakage, which 


means control of the air at all times. This remarkable 


coupling is being used by the Army, Navy and practically 
all the leading aviation plants in the country, plus a great 
many of the large industrial plants. 


Hansen Push-Tite air hose coupling is unique in that it 
speeds up production, is rough and tough, absolutely 
dependable, easy to operate. saves time and air. Its sim- 
plicity in construction means more efficient operation, less 
trouble and much longer life: a truly great coupling. A 





slight push of the plug into socket and it’s connected, abso- 
lutely air tight and the air is automatically turned on, a 
gentle pull and it is disconnected and air is instantly 


turned off. 


Complete swivel action of coupling eliminates entirely any 
twisting or turning of parts in order to connect or discon- 
neci, also eliminates kinking of hose. Write for free catalog. 


Hamse@a mrc.co. 


INDUSTRIAL Adz Lime EQUIPMENT 


1786 EAST 27™ STREET ° ° 
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A.S.T.M. 
AND COPPER ALLOYS, compiled by Com- 


STANDARDS ON COPPER 


mittee B-5 on Copper and Copper Alleys 
and published by American Society foi 
Testing Materials, 260 S. Broad St., Phila., 


Pa. $2.00. 


This new publication provides in econ: 
venient form for ready reference the vari- 
ous specifications and tests issued by the 
Society covering copper and copper base 
products. The compilation includes 
specifications developed by Committee B-1 
on Copper and Copper Alloy Wires for 
Electrical Conductors and selected speci- 
fications prepared by Committee B-2 on 
Non-Ferrous Metals. There are some 75 
standards covering a wide range of very 
important products, many of which are 
essential in the present National emergency 
program. 

Twelve specifications cover various types 
of wire and cable for electrical conductors. 
Eight give important requirements for vari- 
ous types of: non-ferrous metals such as 
electrolytic copper, fire-refined copper, slal 
zine, pig lead, nickel, lead-coated conpei 
sheets, and a proposed draft covering oxy- 
gen-free electrolytic copper wire bil- 
lets, and cakes. 

Sixteen standards cover various types of 
plate, sheet, and strip, including cartridge 
brass, gilding metal, gilding metal bullet 
jacket cups, bridge bearing and expansion 


also 


bars, 


plates, phosphor bronze, beryllium-copper 
materials, and Muntz metal. 

The field of wire rods, bars and shapes 
(not electrical conductors) is covered by 
15 specifications. There are nine for vari- 
ous types of pipe and tubes—copper and 
brass boiler tubes, standard pipe, copper 
seamless tubes and water tubes. The 16 
specifications for copper, base alloys for 
sand castings include the important classi- 
fications of cast copper base alloys. 





De Havilland Propeller 
The de Havilland all-metal, six-blade, 


counter-rotating propeller, claimed to be 
the most important advance in propeller 
design since the makers produced their 
first controllable propeller in 1935, is 
designed for installation on high-flying 
planes. It has several advantages over 
earlier propellers: More blade area gives 
greater efficiency; counter-rotation 
straightens out the slipstream; and the 
smaller blade diameter permits the use 
of lower, more sturdy under-carriages. 
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“Welding saved me ‘1 


What’s the idea of giving 
me the welding nod every 
time I buy gasoline? 


ALTER EGO: Just because you’re 
searching through today’s weld- 
ing achievements for help in 
developing a crash-proof busi- 
ness for the future. So, look 
into the modern oil refineries 
for a cue. 


That’s right, they’re all- 
welded so that they can 
work at higher pressures 
and thus turn out more 
gasoline per gallon of 
crude. 


ALTER EGO: To be more specific, 
they’ve doubled the yield from 


on that tankful’’ 


crude, which cuts costs at the 
pump 5 cents per gallon. That’s 
how you just saved $1. 


Then why couldn’t we put 
that same basic idea to 
work to boost the quality 
and cut the cost of our 
product. 


ALTER EGO: We could if we 
would. All it takes is the will 
and the way. I’ll furnish the 
will. You can get the way from 
The Lincoln Electric Company, 
Cleveland, Ohio. Just ask them 
for their Change-over Plan. Un- 
derstand they GUARANTEE 
it to work, so there’s nothing 
to lose —everything to gain. 


ALTER EGO: Literally, ‘‘one’s other self’’—the still, small voice that questions, inspires and corrects our conscious action. 








April 15, 1942 
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Job Instruction 
Aids Output 
(Continued from page 52) 


newspapers. One veteran machinist of 
74, jobless since 1929, was among the 
group hired to work in the tool and die 
department at the Naval Ordnance 
Arsenal operated by Hudson. 
Unemployment resulting from the 
cessation of passenger car production 
in February and the changeover to war 
production was not as severe as had 
been anticipated. Although employ- 


How You Can Make 200 Special Teols foam 


ment in 60 Michigan automobile plants 
in February was off 44 per cent from 
February, 1941, rehiring for war work 
has since absorbed many of these men. 
In the automobile parts industry, 
February employment was down only 
9 per cent from the previous year. 
Michigan unemployment as of the end 
of March totaled 166,931 workers, ac- 
cording to the Michigan Unemployment 
Compensation Commission, compared 
to a peak jobless total of 216,848 work- 
ers as of Jan. 10. Industrial employ- 
ment in metropolitan Detroit totaled 
375,000 hourly rated workers on March 
15, 47,000 less than on the same date 





se Re 


ONE Style of Carboloy Standard Stock Tool | 


To get special carbide tools on the job FAST, a large bushing and bearing 


manufacturer adapts hundreds of special shapes from Standard-Stock 
Carboloy Tools. Illustrated are a few of over 200 different shapes, used for 
chamfering, grooving, forming, etc., that this manufacturer adapts from just 


ONE style of Carboloy tool! 


To do this job fast they maintain a stock of these standard tools and 
grind the shapes as required. Many of the simpler types are ground to shape 


You Can Quickly Adapt 
Carboloy Standard Tools 
to 80% of All Turning, — 
Boring, Facing Jobs. 


in 5 or 10 minutes, while others, containing complicated angles and radii, 
held to limits up to .0005”, require proportionately longer periods. In every 


case, these ‘special’ tools can be ground and placed on the job the same Send 


day requested! No delays awaiting deliveries. 


Carboloy Standard-Stock Tools—available in 10 styles—are manufac- 
tured by Carboloy in "mass production” quantities and are always available 
faster than specially shaped tools. Check your special-shape tool drawings 
against Carboloy Standard specifications. Write for Catalog GT-140. 


CARBOLOY COMPANY, INC. 1115! £ 8 MILE ST., DETROIT, MICH. 


Philadelphia . 


Chicago + Cleveland * tes Angeles «+ 


Seattle «+ 


Newark . 
Worcester, Mass. 


Canadien Disiributor: Canadian General Electric Co., Ltd.. Toronto, Canada 
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of 1941 but 25,000 more than the low 
mark reached Feb. 15. 

Membership in the UAW-CIO has 
averaged 524,395 paid-up members for 
the last four months, according to the 
quarterly report of George F. Addes, 
secretary-treasurer. Ford Local 600, 
which numbers more than 80,000 mem- 


bers at the Rouge plant, has been 
granted autonomy by the _ executive 


board of the UAW-CIO. The Ford Wil- 
low Run bomber plant, with current 
employment of 5000 workers, has been 
granted a charter as a separate local. 
William B. Taylor, UAW-CIO organ- 
izer who was active in the Ford election 
last spring, has been transferred to 
the aircraft organizing division. 

James F. Dewey, veteran federal 
labor conciliator, has entered the con- 
tract negotiations between the UAW- 
CIO and General Motors Corp., which 
have been in progress since March 20. 
It is expected that the union demands 
for a closed shop contract and $1-per- 
day pay raise will compel appeal to the 
War Labor Board for a final decision. 

Hopes of 22,000 Chrysler Corp. em- 
ployes to gain unemployment benefits 
resulting from the 54-day strike which 
began at the Dodge plant in October, 
1939, were dimmed when the Michigan 
Supreme Court for the second time 
denied compensation. 

No action has yet been taken by the 
UAW-CIO following the vote by the 
delegates to the UAW-CIO special war 
conference at Detroit to waive contract 
provisions for Sunday double-time and 
time-and-one-half-time pay for Satur- 
day work. With only about 75 of the 
1400 delegates voting against the reso- 
lutions, the conference recommended 
that union locals proceed at once to 
modify their existing contracts. The 
proviso was added that time-and-one- 
half be paid for work in excess of eight 
hours a day and 40 hours a week and 
for the sixth consecutive day of work, 
and that double time be paid for the 
seventh consecutive day. The _ resolu- 
tion stipulated that premium week-end 
pay be waived only for the duration of 
the war. 


Junkers Engine 
(Continued from page 46) 


stud bolts indicate their threads are 
ground, which differs from the practice 
reported for other German designs. A 
good degree of uniformity of pitch, 
pitch diameter, flank angle, and par- 
ticularly root radius, is maintained. 
The quality of fit on highly stressed 
ground thread parts, such as connect- 
ing rod bolts, indicates heterogeneous 
assembly has been established to facil- 
itate production. Reduction of bolt 
weight is effected by taper counter- 
boring the hexagonal heads of cap bolts, 
and also by the use of aluminum bolts 
in a few light load applications. Stress 
concentrations are minimized by apply- 
ing generous fillets which undercut the 
root diameter of the threads and with 
long tapers for blending the thread 
section to the small diameter shank. 
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CLEARING 


MEN and MACHINES 


(Continued from page 50) 


phase motor (1 to 5 hp.)—have been 
added to the General Electric series of 
Tri-Clad motors. The shielded motors 
are especially suited to pumping ap- 
plications; the general-purpose motor 
can be used to power either machine 
tools or agitators, mixers, ete. 

The compact cast-iron frames and 
covers of the general-purpose motors 
ave designed to give added protection 
to electrical parts. The-use of Formex 
wire, new punchings and coil shapes, 





STOP TIRE 


It’s up to you, as a tire specialist, 
to help eliminate underinflation, 
which is the greatest saboteur of 
tire mileage. 


Whenever you see a “Soft Tire 
— Missing Valve Cap” combina- 
tion, remember this — it may not 
be the missing valve cap that 


double-end ventilation, and balanced 
design are features said to contribute 
to long life. All openings in the gen- 
eral-purpose motors are shielded to bar 
the entrance of chips or other falling 
objects. 

The polyphase shielded-type motors 
are available in either solid-shaft or 
hollow-shaft construction; the single- 
phase shielded-type, however, is avail- 
able only in solid-shaft construction. 
Both shielded types are built for nor- 
mal-thrust or high-thrust applications. 
These motors are available for outdoor 
operation where high concentrations of 
moisture, dust, or harmful agents are 
not present. 


caused the soft tire. But by 
screwing a Schrader air-tight 
valve cap down firmly after 
inflating the tire to its normal 


pressure, you can be sure that the 


re-occurence of underinflation 


can never be caused by leakage | 


through the valve. 


A. SCHRADER’S SON, BROOKLYN, N. Y. 
Division of Scovill Manufacturing Company, Incorporated 


Schrader 


REC. US. PAT.OFE 


VALVE CAPS 


ALWAYS REPLACE THEM AFTE? INFLATION 


All Standard Schrader Valve 
Caps are built with this 
doubly reinforced sealing 
unit. Guaranteed air-tight 
up to 250 lbs. bressure. 


When writing to advertisers please mention 





Other new developments are briefly 
described in the following paragraphs: 


New Use for Hytemp 


Hytemp, a corrosion-resisting com- 
pound supplied in liquid form, is find- 
ing new uses in the coating of heat 
treating equipment, ovens, etc. Under 
extreme heat it forms a vitreous rust- 
preventing surface which will with- 
stand temperatures up to 3500 F. Man- 
ufactured by the George R. Mowat Co., 
New York, N. Y. 


Thread Milling Machines 


Murchey No. 32 thread milling ma- 
chine for diameters from 1 to 4 in. Com- 
plete hydraulic control. Offered by 
Murchey Machine and Tool Co., De- 
troit, Mich. 


Automatic Chucking Machine 

New 6-in. vertical automatic chuck- 
ing machines features single-lever con- 
trol. Announced by Machine Tool Di- 
vision, Nylen Products Co., St. Joseph, 
Mich. 


Steel Tubing Replaces Copper 
Copper-coated steel tubing with addi- 
tional tinned coating on outside offered 
to replace copper tubing. Suitable for 
gas and oil lines, not water. Made by 
Imperial Brass Mfg. Co., Chicago, Il. 


Insulating Tubing 


Transflex tubing with high resistance 
to brittleness down to —50 C recom- 
mended for insulation on high-flying 
aircraft by its maker, Fibron Div. of 
Irvington Varnish & Insulator Co., Irv- 
ington, N. J. 


Solvent Recovery Still 


Still for recovery of chlorinated sol- 
vents handles 15 gallons per hour. An- 
nounced by Phillips Manufacturing Co., 
Chicago, Ill. 


Shell Truck 


Hydraulic-release shell truck for easy 
handling of large shells in munition 
plants. Offered by Lewis-Shepard Sales 
Corp., Watertown, Mass. 


Parts Markers 


Marking roll for extruded parts and 
curved press stamping die for gear 
hubs, ete. Offered by The Acromark 
Corp., Elizabeth, N. J. 


Magneto Winding Tester 


Tester for all types of magnetos is 
supplied with data on over 300 mag- 
netos built by 17 companies. Manufac- 
tured by Eisemann Magneto Corp., New 
York, N. Y. 


Fire-Extinguishing Compound 


Dry fire- extinguishing compound 
made specifically for handling mag- 
nesium and incendiary bomb fire. An- 
nounced by DuGas Engineering Corp., 
Marinette, Wis. 
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